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DEPOLARISATION OF VHF GEOSTATIONARY SATEL- 
LITE SIGNALS NEAR THE EQUATORIAL ANOMALY 
CRESTS 

H.C. Leo (Ragle College Raeearch Center, 
Haaton, Haeaaahuaette 02193), A. MeGupta, 
J.A. Rlohuchar, S. Beau and S. Beau 

Tha nlghttlma polar lent Ion fluctuations 
of linearly poleriiad 136 Hilz oetalllta 
signal b raooived at Aacenalon island 
Iocs bad near tha southern crest of the 
equatorial anomaly have been shown to h 
the manifestation of depolarization offset 
due to tha diffraative scattering by 
satall-soala (*200 v ) density Irregulari- 
ties with power-law spectra. The theory 
nan explain Its coexistence with L-band 
scintillation. The absence of this pheno- 
menon at equatorial locations off the 
anoaaly create la attributed to two 
factors 1 ( 1 , the ambient plasma densitiss 
are relatively low and ( 2 ) the propagation 
angles of satellite signals are more near- 
ly perpendicular to tha geomagnetic CUM. 
(Depolarization, equatorial anomaly, 
irregularities, L-band scintillation) . 

Aid. Bet. , Pi par lS143h 
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Instrumentation Crisis for VGP 

The status of geochemlcal/mlneraloglcal Instrumentation 
Isa matter of great concern. Not only Is much of the pres- 
ent equipment obsolete and poorly maintained because of 
of technical staff and money, there Is also great con- 
,im about the pressing demands of new Instruments (e.g., 
ynchrotrons, Ion microprobes, high-energy mass spec- 
’rometers). Problems concerning instrumentation pervade 
the entire Held of science, and they are particularly severe 
because of the cuts in the overall government budgets. 

These problems are recognized by the National Research 
Council (NRC) and the General Accounting Office and are 
the subject of several studies. The pressures on the Earth 
Sciences Division of the National Science Foundation have 
been pointed out by Its director, Robin Brett, and there Is 
extreme concern at the moment about the science budgets 
as opposed to the engineering budgets of NASA. 

Tosludy the status of geochemlcal/mlneraloglcal Instru- 
mentation, an ad hoc committee of the Geological Sciences 
Board (GSB) of the NRC has been appointed by GSB 
chairman, William R. Dickinson. The members of this com- 
mittee are cochairmen William W. Hay and William C. Luth; 
Gerald V. Glbb9, Joseph V. Smith, George R. Tilton, and 
W. Gary Ernst. Dickinson proposed the following questions: 
1. What, in fact, Is the state of instrumentation nationally, 
i.e., Is total Inventory adequate and Is It being used ef- 
fectlvely? 

1 What can be done within the framework of foresee- 
able federal budgetary constraints to alleviate short- 
ages that exist? 

3. What Is industry's potential role In addressing the 
overall funding problem? 

4. Are there new creative or alternative methods for fi- 
nancing (i.e., in acquisition, maintenance, upgrading, 
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replacements, etc.) that might exploit available re- 
sources more satisfactorily? 

5. Is there a conceivable role for identified regional re- 
search centers or shared arrangements that oiler ad- 
vantages so tar unexplored? 

Other questions will be addressed when they have been 
properly Identified. 

The first meeting of the ad hoc committee was held at 
Cincinnati during the GSA Meeting. The second meeting 
will be held in San Francisco during the AGU Meeting, and 
an open informal session will also be held during the AGU 
meeting. The report of the ad hoc committee must be com- 
pleted by March 1982. 

My own views, which are tentative, can be discussed un- 
der two major headings. 

The Need for More Funding 

Geochemical Instrumentation is severely underfunded In 
relation to some other areas of scientific instrumentation. 

This is partly the result of the relatively simple instruments 
used In geochemistry up until the last 20 years. Whereas 
nuclear and particle physicists were already using expen- 
sive generators some 40 years ago and had developed 
large teams of engineers and scientists over the following 
20 years, most geochemists, even today, work in small in- 
dependent laboratories that are poorly equipped with tech- 
nical staff and facilities. Only some are fortunate enough to 
work in institutions with access to first-class technical serv- 
ices. The problems become increasingly severe ns certain 
instruments (X ray diffractometers and electron micro- 
probes and microscopes, for example) become absolutely 
fundamental to both research and leaching programs, while 
other instruments are being developed (e.g., pulsed neu- 
tron generators, X ray and ultraviolet light sources, high-en- 
ergy mass spectrometers). If overall funding is lo slay level, 
or even to decline, I can see no way that ail desirable goals 
can be achieved. Hence our long-term primary goal is lo 
find out whether the total funding can be increased In the 
face of intense competition. Ultimately, this becomes a po- 
litical and sociological question from which a wide range of 
views can be expected. No doubt some of you will specu- 
late on the relative cost of scientific research and other hu- 
man endeavors; In particular, expenditures on war and de- 
fense and on various drugs might be discussed. 

In the short-term (approximately 5 years), it seems likely 
that federal and slate funds will prove to be strictly limited. 

In theory, lax reductions for both Individuals and corpora- 
tions should lead lo a greater amounl of disposable in- 
come. In practice, gifts of either money or equipment will 
probably prove to be erratic unless a national sense of ur- 
gency translates Into a major campaign of systematic dona- 
tions. The Petroleum Research Fund ol the American 
Chemical Society has been very efficient in dispensing re- 
search grants from industrial funds. Should an industry- 
wide effort to disburse funds for research facilities and In- 
struments be organized In geochemistry? It seems totally 
impractical to organize gifts from individuals, and efforts by 
individual institutions should prove more profitable. But to 
be successful, there must be a recognition by wealthy po- 
tential donors that scientific research, In general, and geo- 
chemistry, in particular, needs a lot ol help. Is ii realistic to 
expact an Individual to donate a hall million dollars for a 
new electron microprobe at his or her alma mater, especial- 
ly when university administrators are trying to raise money 
for faculty salaries and buildings? 

The Need for Improved Efficiency 

Whatever the chances of increased funding, it is Impera- 
tive to find ways of using present equipment with greater 
efficiency. Probably some distinction must be made be- 
tween 'frontier instruments' and ‘basic Instruments.' 

About the only way to save substantial amounts ot mon- 
ey on new expensive instruments that open up new fron- 
tiers Is to limit the number. This automatically leads to es- 
tablishment of 'research centers.' I maintain that it Is false 
economy to starve such a research center. Each one 
should be enabled to compete on a worldwide level;.in par- 
ticular, it should be staffed by first-rate people paid on, at 
least, a semipermanent basis instead of on the more com- 
mon catch-as-catch-can basis. It may be possible to save 
some money by joint development of Instruments wilh scl- 
ontlsts In other countries. This has the additional psycho- 
toglcal benefit of forging International friendships In this era 
oh dangerous nationalistic feuds. However, It Issuance, 
at best, and a downright pain, at worst, for an oulsldar 0 
work at a research center, even If the staff goes out of Its 
wav to welcome and help visitors. To minimize these prob- 
lemsjocations should be chosen to ease travel. Commut- 
ing by car, bus, or train Is cheaper and generally easier 


than overnight stays after tong flights; fulhermore there Is 
less dislocation ol teaching and family life. There are many 
grave disadvantages to 'research centers,' and I am sure 
that there will be considerable feeling against them. Hence, 
it is important to minimize the need. 

Turning lo 'ba9lc Instruments.' there is much that can be 
done. First, It Is necessary to encourage manufacturers to 
avoid unnecessary 'belts and whistles.' After some years of 
development, there is a danger that a basic instrument be- 
comes loaded with unnecessary frills. I believe that new 
electron microprobes are becoming too complex and too 
expensive. Who needs a servo-operated sample chamber 
powered by air compressors? Who needs an SEM facility 
on an electron microprobe used mainly for analyses on 
grains at least 10 pm across? Let us urge construction of 
basic instruments whenever possible. Two instruments al 
$250,000 can be better used than one at $500,000. Sec- 
ond, existing instruments must be kept in service for a 
longer period. Of course, it is nice to boast about the latest 
shiny paint, but perhaps we should boast instead about the 
Puritan virtue of make-do-and-mend. Preventive mainte- 
nance and judicious rebuilding can work wonders on some 
old Instruments, but only II excellent technical staff are in 
charge, in general, service from manufacturers is expen- 
sive and not always efficient. I believe that a university can 
make a profit by paying for a highly skilled cadre of techni- 
cians who can handle essentially nil Instruments. Third, 
some instruments built before Iho computer era can bo up- 
graded successfully by addition of a computer and an inter- 
face. For oxnmplo. n Pickor, four-circle X ray diffractometer 
could bo purchased last year for $12,500 and automated 
for $30,000 to produce an Instrument suporior in some re- 
spects to now ones costing ovor $100,000. There uro thou- 
sands ol X ray powder diffractometers Ural can be automat- 
ed by addition of a stepping motor, an interface, and n 
computer for between $15,000 and $30,000; compare this 
with the S80.000-S 100.000 for a new instrument. II is im- 
portant to install some new instillments on a regular and 
continuing basis, but revampod older inslrumnnts can serve 
an important function, especially lor teaching. I recommend 
that lends be made available lor renovation and automation 
of as much existing equipment as possible A carolui 
choice must be made of the type of equipmont Thus, some 
electron microprobes have such poor optical and vacuum 
systems that automation is not worth the cost. Again. I em- 
phasize the importance of firat-rate technical staff and facili- 
ties, especially in teaching institutions, which are responsi- 
ble lor training a new generation of scientists. Fourth. I rec- 
ommend that universities teach more courses on laboratory 
principles and practice. These might be staffed in part by 
the technicians mentioned above. Scientific societies 
should consider giving short courses on new techniques 
and should arrange lor dissemination of appropriate infor- 
mation on upgrading old basic instruments. 

Other questions that should be addressed include 

1 . What should be the distribution of research funds 
(e.g., from NSF) between equipment costs and other 
categories, such as salaries? 

2. Is there a current shortage of trained technical staff? 
What are future prospects for industrial recruiters? 

3. Should there be coordination between government 
laboratories and private institutions, and to what de- 
gree? 

4. Is it important to find ways for U.S. companies fo re- 
capture instrument sales in areas now lost or almost 
lost to foreign companies (e.g., in X ray diffraction in- 
struments)? 

5. Should a program be established to cover costs of 
transferring older instruments from industrial compa- 
nies and government laboratories lo teaching institu- 
tions both in the U.S. and abroad? 

6. Do some users treat Instruments as 'black boxes,’ 
and if so, should training programs based on funda- 
mental principles be established? 

We anticipate a thorough review of the instruments in a 
representative set of laboratories, and an appropriate ques- 
tionnaire Is being prepared. However, this will need to be 
supplemented by as much ‘anecdotal' information as possi- 
ble. 

Plaase send your Ideas, preferably in concise writing, 
with format permission to quote them in a final report. If you 
wish to phone me. please do so. if al ail possible on a 
Wednesday, at (312) 753-8632. 8:30 A M. -7:00 P.M. I pre- 
fer this day for administrative and miscellaneous matters 
and try to keep other days for teaching and research. 


Joseph V. Smith 
President-Elect 
VGP Section 
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Earth Dynamics Study 

™ a I 6 '"WKIigators in NASA's Crustal Dynamics Project 
mej in September at Ihe Goddard Space Fliqht Center to 

! V lL lhfl proJ ® c1, which wNI atud y tha Garth's tectonic 
plate movements, crustal deformation, and rotational 

dynamics. European Investigators convened October 30 
n^£ preC 30 90odGtic da,a obtained with such space tech- 
in?« U !Sii a fii K S0f r0n9 ' n9 and radio Interferometry, investiga- 
aiLIS 9,{ i d y fOfllonal crustal deformation In California, 
rinfafti'HHf* °l h n r re9,oris °* hi 9 h earthquake activity: the 
0 n i® nl t ' day r0 J a!v0 motion between the earth’s major lec- 
p,a hfl l0t0m , al s,abl,i,y of ,h ® North American and 
a " d variations In ihe Earth’s rotation rale and 
posHion of its polar axis. The project will extend through 

mJacn t6Chn ', qU u S have bson dev0 !oped to make precise 
«!T en S bBlw ff n ,wo P Q, nls separated by large dis- 

«n«fnn S° U «? n ?^ 01 ki,Qme,ers >- The first involves fasor 
ranging lo artificial satellites and to the moon. The LA- 

GEOS satellite, launched by NASA on May 4, 1976 into a 
nsar y dmulac orbit at ar allilude ot 6000 km. ls alphere 

L^r. a £® ,0Covored wi, b 420 optical-cube corner re- 
flectors which reflect any incident optical signal back to ihe 
, ° u ^ C0 ' By accurately and repeatedly measuring ihe lime 
nHh P « S0 ° ‘ ravel lo ,ha satB,,ir ° and return, the po- 
l £ 9f0 f n 1 aS8f can bs d0tGrmin 0d wilh high ac- 
onri SL^^ n » S r i! af measurQfn9nts ar o made from a sec- 
fhfldlSInrJ^! Ch Can « bQ ,ocatfld on a difi0rant conlinenl), 
wi?h d i !fr^f bG W ?°U he lwo s,mions cnn be determined 
f ,0n ° ab °i rt , 5 cm - Lunar reflectors wero Im- 
plantad by (ho crows of Apollo 14. 15. and 16. and by lwo 

Luna misslons - ln addilion to studies of 
mahrin i' r: ,aSGf ran9in9 hns provided valuable infor- 
°" ,,m dynami ° of the moon and its orbit 

Thft fr^nnH V S °k !° SlUdy ,heorle3 of 9 0ner0 l relativity. 

The second technique, called Very Long Baseline inter- 

LmS h (VLB,, ‘ ,nV0,VBS the analysis of radio slgnars 

Qinni fro y qU0Sfl !f and othBr cefeslial objects. These emis- 
slons are rece ved and recorded on magnetic tape by two 

Th^inJ? ,e,BSC °P° s separated by large distances, 
rnose signals are subsequent comparod to determine the 

Slprnnn " “I® ,lmo ol which tha signals reached eacfi 
m ™ C ih P °’ ° n ? hG ,,mo dlfferG nces are analyzed to delor- 
c “S P i G o ci ® 0 d ! s ! anc « bolweon each ol Ihe stations. 
Currently, the precision ol this technique is on the order of 
cm. By making repeated measurements over a period of 
rm no US " 9 bo,h J echni <l 0 ® 0 . cruslal motions as small as i 
S C3n b 0 d Glermlned. Current knowledge of the 

°i ,he lBC,onlc P ,al0s 's based on paleo- 
magnel o data and other information and is averaged over 

b0paB[ . ssvaral mlNron years of geologic time. These aver- 
aged rates are estimated to be between 1 and 20 cm yr 
Using laser ranging and VLBI, these movements can bedi* 

Efe r^k«ri S ^ r8 fii ° r , lhe f,fSt ,ime ’ and ,eclon| c models can 
be revised to reflect coniemporary plate motion. 

in California, Afaska. and other regions of hiah earth- 

quake aclivi.y. .he driving lorcas of plate ieclonics cause a 

bu j d Ji p ° . crustal stra,n near P 3ate boundaries. When the 

eriak ?h« 11 SS ® XCBeds ,he s!r0 ngth of the underlying ma- 
terials. the stress is released In the form of earthquakes or 

aST^in mA A * mai ° r 2 biBCtivB 01 1,16 Crustal Dynamics Proj- 
Sira n tT and , ana,yze re 9 ion al deformation and 

fh« h U 8 '°c a 0Rg ma i° r boundaries such as 
worth a n Ca,i, °mla. which separates ihe 

North American Plale from the Pacilic Plate. This will heb 
us to understand the basic mechanisms leading to earth- P 

evBnE0ally t0 lhB development of amiable 
earthquake prediction model. 

In order to measure ihe accumulation ol crustal strain 
m 0r i _ a ^. ac,lve tec toeic region, measurements must be 
made at many sites. NASA has developed highly mobile 
systems, usfng both laser ranging and VLBI technology 
which can easily relocate from one site to another wibin a 

hL 8 wi G h ^° b 'i e sys,ems usin 9 V LBI techniques 
^ v ® b0B " d0VB oped at ,he Jet Propulsion Laboratory, and 
mobile laser systems have been developed at Goddard 
Space Flight Center and the University ol Texas . — PMB ® 

Hot Plasma Zona Noar Saturn 

Investigators using data collected by Voyager 2 durina its 

° S . aturn ,h ; 9 .P?s l August have lound a place in the 
solar system containing the hottest gas yet observed Tem- 

300 mlitnn n i« r09 ' Bn B [fP ac ® around Saturn range from 
22? ,r^h° n , B& Z ]y 1 b,,llon ' c - Th ® ho* gas Is an enor^ 
mous doughnul-ahapod region encircling Saturn at an alii- 

“ km obovs ,hs “p 

nrJII 1 9 was announced at a colloquium at the An- 

Ra?Hn^.m S S 0< ThB J<3hnS H °P kin 9 UnlvarSlS 

phi!!™ 0 ?' & S ; Ml Jrlmlgls. chfef scientist ol the Applied 1 ^' 
Physics Laboratory Space Department, who Is principal in- 

ZE r °L"1? V °!! a9a ' Low " En ® r 9y Charged? aS Ek- 

perimenl, which made the observations. The measure- 
E? »» a <hal lncludoa“galora 
Hopkln J Unwrally. Ihe univansilles ol 

Kf pfZf? n ^ s '. B f" Tela P bons Laboratories, and 
the Max Planck Institute in Germany. 

hnJi! e (ht i r^ ra,U i es ' Krim, 9 is saW - 'aro about 300 times 
nolter lhan the solar corona, and Iwkre as hol as Ihe JudI* 

IM 979^ a C 0Ud dlsC0VBrBd by °® r Instrument on Voyager 

The reason that Ihe spacecraft survived passage 
through this region,' explains Louis Lanzerolu of Beil Labo- 
fa,ort ff* a investigator ol Ihe experiment, 'is that ihe den- . • f 
s«y of (he gas fs very small, only aboul 30 paitfdes ln a cu- ,! 


blc foot; so, there were not very many Ions hitting the 
spacecraft end heating it up.' 

1 The low-energy charged-particle instrument is designed 
to measure fast {a few thousand miles per second) Ions 
and electrons fn the magnetospheres of the planets and In 
the Interplanetary medium. The Instrument can distinguish 
several elements, such as hydrogen, helium, oxygen, sul- 
fur, sodium, and others; measure the direction In which 
these high-speed particles are moving; and the tempera- 
ture of this particle population when the plasma is very hot 
(tens of millions of degrees). The instrument is also capa- 
ble of identifying the equivalent of the Van Allen belts and 
radiation zones In the magnetosphere of the planets. 

The region of space around Saturn occupied by the hot 
plasma torus seems lo be centered around Ihe orbits of 
Dlone and Rhea, two of Saturn’s Icy moons, and to extend 
further away from the planet on the dayside than on the 
nlghtside. Krimigls said. He also noted that in this region of 
space Pioneer II and Voyager I experiments had shown the 
presence of a relatively 'cold' plasma (temperatures of a 
lew million degrees), which was a thousand times denser 
than the hot plasma identified by Voyager 2. No obvious 
explanation was offered for the heating mechanism of this 
gas. [Source: NASA ]— PMB 

New Water Year Has Wet Start 

Slreamllow during October, Ihe first month of the 1982 
water year was In the normal range over most of the coun- 
try, but well -below normal streamflow still persists in the 
Southeast, according to the U.S. Geological Survey. 

The water year used by hydrologists runs from October 1 
of any calendar year to September 30 of Ihe following cal- 
y08 H f"? 11 8 d8si 9 n0 d to roughly follow the growing 

Kreamllow. 9 a " d ^ dUrln9 ® pe ™ d 01 gena,ally 

Mroioglsls said that aboul 80% ol lha key Index 

a r s n™r ln , 3 aC, n SS lhe coun,ry showed normal lo 
above-normal streamflow during October. By contrast 6 

“ 90 ' T 6 ,h0n half ol the key in dex stations re- 
porting during May showed well-below normal streamflow— 
wrthm the lowest 25% of record, that Is. 75% of the time 
flow will be equaled or exceeded. ’ 

Although the nation's water resources picture is off to a 
generally wet start for the new water year. USGS hydrolo- 
aasw 11 wlU take SBveral months of above-normal 
months ° r6V0raB ,hB Bffec,s of previous dry 

«i J'L 0 ^ m,,0W ,hr ° u 9 houl much of the Southeast remains 
well-befow normal. Flows of more lhan half of ihe key index 
streams from Virginia south to Florida and west lo Alahamp 
* 0rBBl W0 ] l ' b0low no|, mal levels for October. Streamflow 

3. n e a ,:rs 9 rsi n Geor9ia was bBi » ~ 

Lakes 7;° nal b H nd ,r0 ^NewTngla°nd mrough ll t'h4 e QreaT 
severe flooding boosted flows of SJS2S? 3ma ’ whara 

range now for five straight months The Bio Fbl 

sS«s£ 

^Ptember; Columbia River tl Thetol^Ore^od 

mS ITS $ m °, nih: ° h ' l0 RI - a ' 

September; MImouT£ STSlSWSf below 
below normal and 5% below last mnmh ?du 34 bgd ' 12% 
Geological ^ 
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Conference Reviews R&D Budget 

About 85 university officials, laboratory directors 
al research executives, scientists, and engineers 
i In Washington, D.C., at the invitation of NatoalAcS 
I of Sciences President Frank Press, to discuss theoS 
for and the Implications of the federal research and dS 
opment budget for fiscal 1982 and beyond IHbSSL 
of the group Is that President Reagan’s proposed j? US 
1 across-the-board cut, if effected, would severeirdamL 
science; that the White House should review research 9 
funding to make more productive use of research dollars 
Wiat science and technology are vital to the Reagan a& 
istratlon s goals; and that basic research should take S' 
ty over development. pno,t ' 

J George A Keyworth, director of the Office of Science 
and Technology Policy (OSTP), and Fred Khedouri 1 
elate director for natural resources, energy, and scianSh 
9 the Office of Management and Budget (OMB), also aS 
ed the meeting on October 26 and 27. They advised? 
group to be realistic and not assume the worst case. Insd- 
dit on they told the conference that during this period olfc 
ca restraint growth will be restricted; nevertheless, science 
will be treated with sensitivity. 

i 0 T^' thal the realrict0 d growth assodatod 
with the budget slicing will Irrevocably harm science lha 
conf erence participants voiced their concerns to the 'Admin- 
stratlon and Congress. Press emphasized that the qalhar- 
Ing was not a confrontation or a lobbying effort. 

Reagan’s proposed reductions 'will do Irreversible dam- 
age unless longer-term research, in contrast to develop- 
men and demonstration, is protected.’ according to a state- 
ment issued at the conference’s conclusion. As examples, 
he assembled scientists pointed out that young invesUga- 
ors, early In their careers, would not receive support (or 
their work. In addition, science teams would be broken 
apart, and the poor opportunities perceived by young peo- 
ple would reduce the supply of scientists. 

S ^^P^Probiem concerns industry the most, ac- 
cording to Keith McHenry, vice president for research and 

u! h ° pr H 0nt at the Amoco 011 Co - Henr y Feshbach. phys- 

departmen ‘ chakma n at the Massachusetts Institute of 
Technology noted that In the physical sciences the man- 

!!!o«T b , 9r8 W bB back ‘*° the pro-Sputnlk era' if the 
d . C u U 8 ar ? approved - Press added that such a trend 
I^ u ' d not b0aasll , y reversible because the cycle (or 'buiid- 
ingand rebuilding science approximates 5 to 10 years. 

P onf0renc0 participants also agreed that 'continued 
faHni V0S ments ln reS00 rch and development by the 
Si i5? V0m T 0nt ^ 0SS0ntlal 10 °ur national goals.' 
linnohir!^ 91 ^ 00 C0n *l nu ®d, ’Because of the Important rela- 
rinriU/iKi ba W90n research, technology, and Increased pm- 
sirnnn L the 0xpres8ed 9 0a ls of this Administration fora 
mnra 9 0 ?i° no ,T^ an d lm P r oved national security demand 
WhnL ra er 0SS ' ,nv0slm0 nt In basic research.' 
mnnaw 2 ^ 910 need for tightening the federal 

PnPnraaf ' P? part,c, P a n*s urged the Administration and 
in msifat * a f e ? n acro ss-government view of R&D and 
Sknra 0 %D ad J us *ments while maintaining the basic 
for norfnri? MB a °u 0STP W0r9 suggested as candldales 
hA nnw. nfl ? Uch 8 r0v,ew - Th ® group also asked the! 

rec °9 n] ze that 'education in the sciences Is 
(S ' l k0d t0 r080arch, and urged thal graduate stu- 

ships, anTlrata°hlp a UKi ‘ hr0U9h reSear0h 9ranS ’ fa8 °*' 

diiRi™ S Jl!H!l n ^ a ,ar0e part of government support wilh In- 
land Tk Jpport Was not an acceptable solution to the prob- 
iru la ioi growing relation between universities and Indus- 
r2rtn Q aU i?i ab 0 i and tbe nat,on can only benefit from these 
J B lTk h pS ' Yet ' the scientists agreed, 'such a relation 
i/oreiKi h 000019 a substitute for the strong government-unl- 
exists , -^Tfl r ® P ln support °* basic research which now 

Memorial Fund for Henry Fatal 

rlalftmd ?iT 8,ly ?! P0 nnsylvanla has established a memo- 
fund win ? Bnry Fau1, Professor of geophysics. The 

oloov stiirionfo^l ,1? rem,nd future generations of Penn ge- 
ershfo ° 0 ff 0ct,ve and uniquely personal le«f- 

lhe last w fl 0 o nry p,fly0d ' ,n th ® geology department during 
mint chai™«n r c a< i Cord,n9 to Rob0rt Glegengack. depart- 
Ccntrih ^ - Faul d,ed on September 16. 
sltv ol plnn . 8 m ? ybe mad ® *0 the trustees of the UnhW- 
the 3y, yanla for the Henry Faul Memorial Fund.d*) 

Alladelphla^PA 0 ] 9104,^' Un ' VOrSl,y P 0 '" 18 '' 1 ™" 18, 

Geophysicists 

Ihe^MstAnrni Bel1 ’ 57 ' dIed on May 6, 1981. A member of, 
b® Joined AGU in 1974. ... 

tonoohv^f', B ' d,ed on April 17. A member of the Tep* 
Uovri tT S0c, i° ns - he lolned AGU In 1948. ' . ' ’ - : 

Member ? ,dled on September 16, 1981. A M/ 8 
Hydrology s£uoa AQU ,n 1935 ‘ H ® ^ as a memb0rof - 

MeJlS hlT ! 6 '!. ? 9, d,ed on October 13, 1981. A Ufe . ’ 
Geod^y AQU ,n 1933- He was a member of «* 

78 - dad recently. A Life Fellow; he^.: 
sectlon^^ ° ^ 93 ®' H 0 was a member of the Meteorology 

the S s52T Nlle> 77 • dl0d on February 22 . A member 0 * 

u 8ectton ' he i° in0d AGU In 1947. . 

drobav ^M 06 ^? 3, 541 di0d recently. A member of the Hy 
- ° tofly ^ectlon, he joined AQU In 1968. 


New Publications 


Modern X-Ray Analysis on Single 
Crystals 

peter Luger, Waiter de Gruyter, New York, 312 pp., igso 
$48.00 (clothbound). 

Reviewed by Paul B. Moore 

One may ask 'Why a new book on crystal structure anal- 
ysis?', and justifiably so. I was brought up on that great 
classic X-ray Crystallography by Martin Buerger, written 
some 40 years ago. It was, and still is, a gold mine of infor- 
mation. many tedious calculations of which Buerger did 
himself. But crystallography as science has its own auto- 
immune system. The science has become so fundamental 
and automated in rapid Information retrieval that It is now a 
servant to other sciences. Crystal structures are solved no 
longer for their own sake but for the increase of knowledge 
of (he chemical bond in whatever ffeld It may be. 

This pretty little book with Its cartoons of baby's head 
and symmetry operations around It Is ideal for the modern 
student who will probably use crystallography as a tool. 
Consider the chapters: matrices, vectors, diffraction theory 
(52 pp.). film methods. X-rays, choice of apparatus (59 
pp.), crystal symmetry and space groups (65 pp.), diffrac- 
tometers (29 pp.), phase problem (62 pp.), and refinement 
(36 pp.). Each Is a good, thorough distillate of earlier 
works. Row diagrams of symmetry operations appear, of- 
ten a one-page encapsulation of what would formerly con- 
stitute a whole treatise. Most Important for this book is a 
considerable discussion on computer-assisted structure 
analysis: direct methods and refinements. Small (but to the 
scientist, often crucially Important!) details are not left out, 
lor example assessing crystal quality. 

In crystal structure analysis, as in other sciences, 'the 
mills of the gods grind slowly,’ so as years pass, new and 
clever shortcuts are discovered. There Is no competition: 
lhe world has two places. There are places for Buerger's 
classic work and for Luger’s compact little book, which, by 
lha way, generously refers to the varied classics in the 
field. This would be an excellent book for a graduate 
course in chemistry, geochemistry, etc., on a powerful and 
vital tool. 

Paul B. Moore is a professor In the Department of the 
Geophysical Sciences at The University of Chicago. 


dGU Geophysical Monograph, vol. 25. Physics of Auroral Arc For- 
malion, Is based on the proceedings of the Chapman Conference 
fin lhe Formation of Auroral Arcs. The conference was financially 
supported by the National Science Foundation, NASA, the Air 
wee Geophysical Laboratory, and the Lockheed Research Labo- 
ntory. The following essay, written by lhe conference covener, 
sways the subject of the conference. 

Physics of Auroral Arc Formation 

S.-I. Akasofu and J. R. Kan (Eds.). Geophys. Monogr. Ser., 
WL 25 - AGU, Washington, D.C., xii + 465, 1981. $25.00. 

Ihe aurora has been one of the most challenging prob- 
^Ingeophysics, but It has finally begun to yield its se- 
. Th® polar aurora appears In a narrow belt called the 
^ijdral oval,' which surrounds lha geomagnetic pole. A 
JTOoacut of the aurora by the great polar explorer Fridtjof 
ansen (see this week's cover of Eos), Illustrates, fairly ac- 
J' foe thin curtaln-llke form of the aurora, extending 
, “l 1 * 19 zen lth to the horizon. When this curtaln-like form 
observed from a distant point outside (south of) the oval. 
riwf^ 8 as an a roh-like luminosity above the northern ho- 
on. it was this particular form thal was officially classified 
, .f 1 arc ' by Carl Stdrmar, who produced the first catalog 
[L i aur °ral forms. This Is the origin of the term arc, al- 
fomi WS n ° w uas ft to descrlbe * he curtaln-llke discrete 

, JJy * a Httle doubt that the aurora results from an elec- 
ai discharge process powered by the solar wlnd-magne- 
^nere dynamo. It has also been found that there exists a 
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fle d linl whlrh V °‘ 8 f0W Wlovol,s alon 9 auroral 
W y r0s P° ns,bl0 *®r t ba acceleration 

SouahUhK « V, n SeVera, yearS a9 °' 11 had bean 

5SS ba L a i0 d - all 9ned potential drop was extremely 
inSrtMW, ° CC f ° 0 001118,001035 magnelospheric plasma. 

5' l V , 0n a ’torbWden' thought for many years. 
lsJ h cf«l«rfi arkab 0 advancos ,n aur °ral physics during the 

auroral oLrilrifis^MH of 0Xtens[va observations of 
« S ofl ' * le,d ' ali 9 n0 d currents, and electric fields, 
? h s 0 well . as theoretical studies of the relationship among 
hese observations. In July 1980, an AGU Chapman Con- 

d a ! Ih !, Unlversi,y ol Alaska to discuss the 
subject of the acceleration process of the auroral particles 

Two Important goals were set for the conference: (1) 
Identification of possible plasma processes that can be re- 
sponsible for the cause of the potential structure, and (2) 
exchange of ideas, among theorists and experimenters, on 
relevant plasma processes. 

During the fast decade, several Interesting observations 
and theoretical studies have contributed to revealing the 
geometry of the auroral potenllal structure. Available obser- 
vations suggest that equlpotential contours in a meridian 
plane cross section of the structure are V shaped or S 
shaped or a combination of the two. For the V shaped ge- 
ometry, electrons will be accelerated more along Ihe center 
line than along its northern and southern skirts. It appears 
that the V shaped potential structure has at least two scale 
sizes. The first has a latitudinal scale of a few hundred 
kilometers, and the second has a latitudinal scale of a low 
kilometers or less embedded in the larger-scale one. 

There was little doubl among the conference participants 
lhat the electric currents along geomagnetic Held lines 
(field-aligned currents) are closely associated wilh the for- 
mation of potential structure. It is likely thal there Is a limit 
to the current density (— 10 _e amp'rrr) ol upward (Held- 
aligned) currents carried by magnetospheric electrons ow- 
ing to the mirroring of these electrons as they descend to- 
ward the polar Ionosphere. However, when the solar wind- 
magnetosphere dynamo imposes more lhan the limiting 
current density. Ihe magnetosphere-ionosphere system de- 
velops a potential drop to allow the electrons to carry more 
current to the ionosphere. 

In the past we have identified double layers, electrostatic 
shocks, differential pilch-angle anisotropy, anomalous resis- 
tivity, and others as possible mechanisms for supporting 
the potential drop along field lines. The Importance ol a 
double layer In accelerating auroral particles was suggest- 
ed first by H. Alfvdn many years ago On the other hand, 
the pitch-angle anisotropy is an Important ingredient in ex- 
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Fig. 1 . Schematic illustration, showing some of Ihe interesting 
features associated with the auroral potential structure (courtesy of 
P. B. Dusenbeiy). 
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geophysical monograph 25 

Physics of Auroral 
Arc Formation 

S-l. Aknsofu and J.R. Knn. minors 

lhe pol.ir aurora is inwsttyuted nnd n unified 
physical model has Ivyun lo emerge based on u 
great variety of observations ami plasma studies 
Topics explored are 

• Morphology of auroral nics 
■ Auroral electrons and tuns 

• Auroral oleclrlc fields and field-aligned currenls 

• Models of auroral potential structures anil enern|*i- 
lion o( auroral particles 

• Simulation of space plasma phenomenon 

• Numerical simulation ol auroral potential structures 
nnd related problems 

• Plasma waves observed on auroral Held lines and in 
labnralorles 

• Theoretical studies of waves mid tiirlnik-ncr in 
nnrnrnl plasma 

472 pages • Illustrated • $25. Of) 
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lending Ihe field-aligned scale length of the double layer 
Further, anomalous resistivity may provide additional poten- 
tial drop in lhe double layer 

There are a number ol fascinating phenomena associat- 
ed wilh ihe auroral poiential slructure. They are well sum- 
marized by Figure These phenomena serve in diagnos- 
ing plasma processes thal are taking place u> fhe auroral 
poiential structure. For example, during the conference, ex- 
perimenters and iheonsts came close to the agreement 
that Ihe auroral kilometric radiation (AKRj is generated by 
gyration of electrons trapped in the auroral potential struc- 
ture. Therefore, the spectral characteristics of the AKR pro- 
vide important information on the trapped electrons, which 
are important for maintaining the double layer potential, ft 
should also be mentioned that the spectra of auroral elec- 
trons are not necessarily in full agreement wilh what the 
poiential structure predicts. 

It was fortunate that several plasma physicists participat- 
ed in the discussion of plasma processes associated with 
the formation of the auroral potential slructure from a vari- 
ety of viewpoints, including computer plasma simulation 
studies and laboratory experiments. In the history ol mag- 
netospheric physics, it may be that the auroral potential 
structure is the first subject so comprehensively studied by 
workers of diverse expertise. Many participants recognized 
ihe usefulness of computer simulation studiss of space 
plasmas. 

One of Ihe most important future problems will be to un- 
derstand the formation of Ihe auroral poiential structure as 
an integral part of the magnetosphere-ionosphere system, 
rather than as a plasma region isolated from the rest. 

S.-I. Akasofu 
Geophysical Institute 
University of Alaska 
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POSITIONS AVAILABLE 

Visitor Appointment*! NCAB, Visitor Ap- 
pointments at the High MfftSfSSS 2r*S to 
available to new and Wtebllahed PhJDji t to “P to 
one year periods to carry out wsaardh taariar _ 
physics, solar-terrestrial phyatca, end nMed sub- 
eo&Appllcanla should provide a currtcu J^J“ 
Indudltifl education, 

the natrws of three sotantlst* tetplllar with Ibalr 
work, and a atatemenl of thek research plane. Ap- 
: plications muBt be recelvad to. IB J wuary • 
and they should be senl to: Vjaltar Commjw. High 
Altitude Obaarvatoy, National Canter toMmo-; , 
spheric Research (NCARJ; P-O- Box ^^ 9 ^? r ' 
- Colorado 80307. NCAR ta an “I 1 *! opportunlty/af 


Curftelal Oaology/Qround Water. Utah 
Slate University. Tenure (rack position sterling 
spring quarter of 1982 or fall quarter ol 1982. Ph D. 
required. Rank and salary negotiable. Surfldal ge- 
ology with emphasis on geologic field studies and 
ground water with attention to both geologic and 
geohydro logic aspects. Emphasis on lhe arid WCst. 
dosing date November 30, 1981. USU is an affir- 
mative BctJon equal opportunity emptoyar. Depart- 
ment of Geology (07), Utah Stele University, Lo- 
gan, Utah 84322. 


Lehigh University. Research Associate (Post - 
Doctoral) position Involving a study of the geo- 
chemistry of meteorite metallic phases. SpMflca- 
ton experiments are planned with Fe-Nt-S-P-C 
mate to determine partition coeflWenle ol gao- 
ohwnlcaUy Important minor elements— fr. Ge, Au, 
aid. Goal is to Investigate behavior ol particular ele- 
ments during (he soWHteaHon ol the core and man- 
tle ot asterokial parent ixxflea. 

■ The portion la available after January 1. 1982. 
Lehigh University in an squat opportunity/afllrmative 
action employer. Send vita and the names of three 
references to Prolessor Joseph I. Golds lata, De- 
partment of Metallurgy and Materials Engineering, ' 
Bldg. #5, Lehigh University. Belhtehem. PA 18016. 


Qaophyelolet. The Air Force Technical Appeca- 
uon Center [AFTAC) la seeking canted* tea (or a 
stef geophysicist to supervise research In nuclear 
tesi detection eetsmology and hydroacoustics. Du- 
ties include ht-hotaa research bn tesciimtnaUon be- 
tween earthquakes and explosions, technics] su- 
pervision of contractor research, and advising man- 
agement in the candidate's area of expertise 
AFTAO la located al Patrick AFB. Florida Grade 
tevsl GS- 13 13-1 3, salary 153.888. Send a currant 
SF 1 71 by Dscember 2. 1881 lo HunteVHte Area 
Office. Office ol Personnel Management, Souther- 
land BkJg. 808 Govemots Drive, SW. HuntawHe. 
Alabama 35801. Fqr more information, caN T. B- 
senhauar (305) 484-278 1 

Research Aaeoelpie/Theoretleaf Physical 
Oceanography. APpiieaflorainvitad lor two post- 
doctoral research associate positions In the School 
of Oceanography. . Ongon State University. Appli- 
cant vrtfl conduct research in theoretical modelling 
and obsarvaHonal comparisons of ocean circula- 
tion. Pti.O.En maihomBlfce pr the phystoal sciences. 
Submit returns, brief Blalament of research inter- 
est and three references by 5 January 1982 lo 
Prof. Peam P. Nlflsr, School ol Oceanography, Or- 
agon Slate .UrtveraHy, CorvaKi, Oregon 973JI 
An affirmative acttovequaf oj^ortimhy. omptoysr ■ ; 





tfuy ui tu&ifO 
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Structural Qeo logic t or Oeophyelclsi/ 

Uniwrallir. TUq r) 0pn ,tmoni of 
Eartti and Pfaneia/y Sciences has available a ten- 

iflnJw H ,Cd , pcs ' l,on bag'nning , n iho fnll of 
for ® s1f uciurnl geologist or geophysicist Proi- 

infio^cTL 90 10 canil,dfl106 W ‘V' wsonrch interests 
■ tadl “ or "faasuramonls pertaining to iho 
fomat'ori and evolution of continental crust inter- 
ests of mo candidate should complement those ol 
present (acuity In goochomlslry. goophyslcs. mid 
economic geology of Prorainbnnn rentona 
Tho successful candid/iio must have the follow. 
Ing attrisutos: demonstrated crontivily and pr 0 mi S( , 
of excellence in research and touching mtant u, 

8 V ^ 0,0us flr *' un, ° research pronram. do- 
f™. ° “ aeh “ ure « In Held ol interest and relator) 
lira?* ° eosCl0nce 81 undorgraduaio and Graduate 

® Bnd re* um8 - aiatomonl of lulure research mtar- 
JJ&JU!' ° f 81 teast ,hro ® references to Lar- 
MftSK,r *' Chairman. Department ol Earlh and 
Planetary Scipncos. Washington University, si 
Louis. MO 63130. Applications roceivod throunh 
February 15, 1982. 

Washington UnivorsHy is an equal opportunity*!- 
iiimativo action employer. 

ESi'XSITJ? 900toQy finJ ,nvi '« SS* 

SfL ‘ h “ ° r S ack f sl|lon al Iho assistant pro- 
W VpMriSS Bf,f,0rJune or September, 
nfu ih!^ k « I'oldonontod metamorphic neofo- 
lneconwni c Seology or taeton 
? rfos raMo CnndKfatos must bo infaroslnd in 
m!^!!E! nIr0<,UCt0ry S00,Q 9V and undergraduate 
to C0ura89 - nnd w,| l ho expected 

lS ; B i U r“ instruction &£* 
JJ* p "" to appointment o strongly nr®. 

SSm 1 tt 'TSl'P 11 ,aCtjl, y and is multi- 
uraciprmary BS €plfons iboootoov oeenhoniro 

52327} *2* O^flrephy. rind nFotooroto- 
gy nnd an MS option in geology are currently ol- 

rJSS'®’ nnd three totters of 

•«arnmonun(, 0 fi by February 10, tM2 (4; rj, nDh . 

Daiiarirnoiii nl harm Serene o a 
Mantnna Stale Univorsiiy. Oozeinnn. Mr 39717' 

,o ° n an "™'^ 

«|Ufli Opportunity employ or 

^ , nt"/°K° e o ,1QHr "P h * ri Th 0 School of 

JSJESS ?^ m s,aro Unlvorsi *- is sohcii- 

HJK eMon * to ' Bn flM'Shmi or associate pro- 
depending on onporierico. Applicants may 

a^h SSS ‘"^ret'CMns. but must have 
ftrnfnd Ci " 3Croncos «nd have demon. 

t( ? conduct Indoporirfonl high-quality 
research and obtain research funding Duties m- 

Itan « IT"*™' 6 Bupfin,i8to " « r yrSdunto atu- 

™ . CflnaKffl,ls should submit .1 ro';u- 
IMS to r 1 "^ 0 w hr °! ^rentes by 1 January 
r^?hl n G 0sa Hoj,h - Doan - School ol Ocoanog- 
9733ft 0fe9Qn S ' a, ° UnivD;B 'fy. Corvallis. Oregon 9 

Atirmat.ua Action Equal Opportunity Employe, 

Unlvsral- 

i* Department ol Earth and Plane lory So 

hn^Il aa ? vaj . ,abr ® 0 “mure Hack or tenured p 05 |. 
hon beginning ,n the fall ol 1982 for a aooscmS 
^ research interests in such areas asSS 
^ophys^s, planetary materials, or planetary at-^ 
mospheres Preference mil bo given to ml, rh 

£Z!£* C ° n ’ p,am0nt ,hB c “^ore dopaitmenlal 
M^SSrS CarW ' da,e musl hav ® 'he foirow- 

ot eSw- emori3[ra,ed cre n(ivily and premise 
vefoo a ^n?rrj eS T and l,a;nlf, 5 ; in fonl to de- 
Jre to bSSSf reseafch P^rere; de- 

iew! n ™^ rses ,n fie,d ol Inl ®re« aod related 
Jevefs ge0SC, * ,nce al ljn dcrgradua(Q and gradual 

«S B 11^ 68UmB ' sfa,em entot future research inter- 

StSS' ^lnT St ' h,ee 

reJnff, r an ’ Department 0 f Earth and 

SSlIo MiaK W f Sh,n 9 ,on Dnhrersity. S! 

^^a"l 5 M ; g ^ 2 ApPrCa, '° n5 «=«** 

^ ° PPOrtU ^ af ' 

t* %l wZ n ^V^° n P,lnc#ton Unlvewl. 

!*. ' „ 8 S®o ,0 a'S' (ra'ned in Sedimentoionv 

Wllh research interests m W 
ElESS**® PfBcan,bn “ Sedime nta/y geology 
ta?iB82?r tef 18 " 1 1310,18 «^cSb SS- 

SJg 082 Qr ,arer PeP*«f'ng on avaiiabitity of candi- 

sSWCKS'.tSSSV, 

™° r £*Tcl'r1^!' ar r> R06erl Haf 9 ,av es. Char- 
^ r«nh Co rr ,n88 - Department of Geolog-cat 

S'ssr"" 


Virginia Pgjylechnlo IniUlute and State 
University! Senior Ra search Associate. In- 
teresting and abundant research and publishing ep- 
portunilios. Including new University-owned MDS- 
10 ViDROSEIS system. VAX 1 1-780 computer. 

Must havo oxpenonce In theory and application ol 
rolloclion seismology, and be interested in the ap- 
plication ol reflection seismology to ihe solution of 
geologic problems 

Send resumes la Dr. D. R Wones. Department 
ol Geologicnt Sciences. Virginia Polytechnic fnstl- 
0798° n<1 S,a, ° IJn ' v0,9lly- Bl “i*shurg. VA 24081- 

Tho Univorsity is an equal opporfunlty/afflrmaUve 
action employer. 

Faaulty Positlensi Earth Sciences SUNY 
Stony Brook Is seeking candidates for two tenure 
track appointments and one or more visiting profes- 
sorships for tho academic year 1981-82. Rank Bad 
salary are dependent on oxporience and qualiRca- 
tlons. Areas ol specialization for the tenure track 
positions include structural geology, tectonophy- 
JS 0° 8 P h 3f 8[ «- mmeralogy. pelrotogy. geochem- 
Biry. and mineral resources. Dulles Include teach- 
mg graduate and undorgraduata courses and con- 
ducting original research. The areas ol apaclal- 
iretren lor the visiting professorships are: mineral- 
ogy. crystallography, or mineral physics. Send re- 

KS n™ m ° S ^re® references to: Professor 
Gilbert N. Hanson. Department of Earth and Space 
Spences. SUNY Stony Brook. Stony Brook. NY 

SUNY Stony EJraok is an equal opportunity/afflr- 
mehvo action employer. AK#213. 

9 true turn I QaoroglsbUnlveraity ol Wyo- 

I ho D">vorg,ty Of Wyoming. Deportment of 
S?*® 8, ' d ° 8 °Physic9 soaks applicants for fl 
'reck appoinbnant in structural geology ex- 
n . Ova ' 18 !’ 10 hflginrung (all aomoswr 1082 
' ,'° 3 Wll ‘ inrlll<, ° l0OCh 'ng ol undergrnd- 

u.ilo an, grndunfo couraos in siructurol gootogy 
supervising MS nnd PhD thosos. and reSoaich In 

SoJ'fiSol 81 Msisinni profos- 

“ s t)lir fl Police nt* roquosUng ap- 

pointmeut h , Qhai , nnk w||| b0 C0fli(€l8rod 

opon^Appi'canta must havo PhD degree and be * 
^| 30d n H'lantiiaLve tlvjory ns woll as Held appii- 
tectamcs' " a ’ UClWa] ° 0OlQ3y flnd rental 1 
Applicant 3hould provldo. by January I I9fl2 n 
resume, throe letteis ot refarance. and a letter of 
nppl'cacon including a sialemonl of current", a- 

J5?!| a « fe ?‘ S QWl C0U,90S wh,cfl 'ho applicant 
00 qualified to teach Applications should bo sent 

Dr. Robert S. Houston Hoad 
Department of Geology and Goopliyslcs 
University o( Wyoming 
Laramio. Wyoming 62071-3006 

h, 01 Wyomin 9 19 Bn aq^al opportuni- 

ly affirmative action employer. 

neeearch Astaclale Poeltlon Unlverellv at 

available m January 1082 Th,g . 3 anno 

renewable pos.ton Tho pomi MtaS£T bb^ 

ml S r!f Ha , Ql ' he l,,r,ared spectral felteciancMof 

alooMes. lerresinal silicates and ices These d«ia 

SS “•* -n>e-pre. a t,on of higJ resoluhcin 
spectra of asioFp.d3 and other pianel satellites An 
pi™, shcuid ha vo e-pe,,,™ „™R ,S I 1. 4 ‘’' 

“ I” 8 '"»=“» ana , n ihe l£2£!* 

Dr. Larry A. Lobolsky 
Lunar and Planetary Laboralory 
University of Arizona 
Tucson. AZ 85721 

lion 504 a "™'™ ■»» ™. IX Sec 

University of Hawaii, Faculty Poalttew. 

10 m 

the raids: manne seis^roqv maJILr 0 ° r mo,e 01 

or (2) man ns JSSSSSSX* * ^ 

«3Ess ,o 

onesonan < 

and (he Inst, lute and w,il , nv 2 tZj?EE^ 8 

reseorch respon s ,bJ,[ ies . Aa**SSy^? ,n ® ^ 8 

peeled level of appo ntrrwni Bsume - ex ‘ 

ra'erees to Cha,™. ci2. eS °!d a 

partmem ol Geo'oqv and cuZS! Commi,l ®«- De- tr 

Hawa... Hono! U tu^ra W a.i Unive,SII Y of Ir 

'■ 1982 n 

equal opportunity employer. nP,,mifl "ve-actioa bi 


SENIOR GEOPHYSICIST 

A leader In the field of exploration geophysics for both resource ^ 
nearing applications located In New England is expanding Its stiff an dw?' 

mediate openings (or highly qualified geophysldslsto work on bodi nilf T 
and overseas projects. in nanona l 

Background must Include Ph.D. or Masters and 5 years + experience i„ , 
dusky. Primary area of expertise should be Interpretation ol seismic d=l n ' 

"“i P° te " Ual “ d slud '“ Is also highly desirable Job respond 
ities will include: design and management of geophysical data amniJS™* 
^ams for engineering and exploration programs throughout the uJr d anT' 
sis and Interpretation of numerous types of qeoohusical data »nH a d, i ana 
ment of reports. Salary Is negotiable 9PV da ‘ a and develo P' 

ni U y ° u are > nter esfed In Joining a growing and dynamic organization th^i f 
over heenty-llve years has provided Indusby and govenmem ^h °, a ,p n , 
the-art geophysical services, then these are excellent career poBlbnmei I 
you. In addition to podBons they also are stimulating anTreSna ^ 
slonal challenges which offer the opportunity for manaoemenT™ 3 ^ s ' 
Located In an attractive New England setting and provides eieSl^S; 
and salary opportunities. It you would like to be 

positions, please forward your resume and salary hlstorTto tt,ese 

Mr. John Doherty 
Post Office Box 550 
Lyons Street 

Westboro, MA 01532. 


B 1S ,n S a,,,,fl Qao, °Bl»t/Qaophyalolit. 

sitvS iSEST* ° 8ofQ fl ical Sciences. Unlver- 
K f ^ teh , wan - 1188 8 vacBnt tenurable posl- 
bon in Bnatnaailng geofogy/geophyslcs. Applicants 
should be qualified to teacti undergraduate and 
gredbate courses and to conduct research In engi- 
neering geology. A background In structural geoto- 
9Y may be apprep f | fl( e. Wetl-equlppad lacilHtas era 
available for research In rock mechanics JuWfl^ 

S2^° r ? US T Dd!0, flCOU8Uc - 8 nd electrical 

™ chs - and Permsirost. Good opportu- 
nities exist for joint research with quafifleattonsand 
2 ST" "PPta'Iona. dtelledS™! 
2 T ,hB nam88 01 al (east three reler- 
2 * au PP° r,,n 9 data to Dr. W.G.E. Cald- 

wefl. Head. Department ot Geological Sciences 

^'?7N D ^ akattheW “ n - SaSka,M "' Saok-ich- 
Please note: until November 15 ibri mn B u. 

da,s a " 

Sll^i 0 rti! l ’5 00n0ml0 M,n ®«logi»t/Unlver- 
a tanuil ? k f h ° mB ' A PP ||c a1ions ere inviled far 

airnn L a , Ck f lk5ni eBflcllve SaPteniber 1. 1932 

allhs assistant professor level, in petrology and 

S2, m Sl er i ,0 ®V- 17,0 auccesslul applfaant is 
expected to teach graduate courses In his/her sdb- 

■refaj^pifcaitetioBMpby. and to pursue an active 
research program. Consulting and Interacting with 
mining companies are encouraged 9 

^o Umverslfy of Oklahoma has made a major 

* > ha School ' 

oi uefflogy & Geophysics. As a result five tnnnra 

Hew fa 0 ? 008 8,8 ° P8n f0r 1,18 teU of 1882 Six 
new tecu'ty were added to the School tn the fan ol 
1981 (bnngfag the loJa | full-time facullv to 151%™, 
aft-* P M ®°n9 will be S& fij? 

mm3 

ss^ 

opportunity employar. ' “ 18 an 


THE OHIO STATE UNIVERSITY 


^rre fa 

am professorshtp8. Ph a88,s, ■ 

expertena. Fall 1982 ' p 0 Brred or aquivalent 

Caudidale must be 

Prate paleontology. rnfcroMlMnto^f 888 ln ,nVBrto - 
«on. and hlslorS'STSSSS* 8edI ™nta- 
recent mailne f xpartiaa In 


Wtete, ,„ r 1Jlluro trjck ^ 

hydrogeology 

ORGANIC GEOCHEMISTRY 
crrvAj rwTvw^ ^^^' OW SEISMOl OGY 
SLDIMEN1 OLOGY OR SEDIMENTARY PETROLOCY 

Hunk «!.„ ^ 

a '" 1 m,d lb- .11 t™ S l Ibre. L. J^ot. c ^ STuE!, 0, 

PetonNoel Webb. Cholnnon be 5B, ‘ la 

Department qf Gcotogy and Mineralogy 

107 Mendenhall Laboratory . 

125 South Oval Mall 
Columbus, Ohio 4321Q 

^Z2fiES£2lt : ■ 

An^cpportunffy^tor^ action employer . 


,n 

areas ot expertise S?fa £ !?*' sarch ,n *helr 

Strong leachlna and studfl nta field trips 

-■ 'SSS^'SE^ - A 

ransenpts. and hava three laSSi ^ ^ “P 1 ® 8 of 
lions sent to the Chaimemn n rac °mmenda- 


i i • . # ■ i •' i •- 

1 1 :"-'; '■ J r 
:V>. ! - 


■"--*«EK 5 r an ^ 

lnt e,na * 

wa tenure track aSuSES??* are lfW,led tor 
®vfltobte from 

{fate writ be Sxnectod J"® BUCC OMtol candi- 
favel and pursue a^rtonr *** 81 ,h ® Ur Kiergraduale 

■I* 1 flwchamfstfy. hlhlvSS^ d m Polfotogy 
,h ® areas ot fleophyZ “ ndk,0(fl s t n 
bo ««8idered^^(^!,. u yd [°80 D togy may also 
Area- Ctosfng dafalWh i? av ® 8 Ph -D- tte- 

J52HJ * “'fleuium ^ Tnonnfh fPf’ 0 ® 110 ™ to- 

“** ^far* « reference lntere8 te. and 

fff 1 ' i h ^ rthi^r-'r -rn tV- 


er- Ooaanographer. Royal Roada Mill 

tary Collage expects to have a tenure track vacan 
S £1 Dqmmi of Physics effective 1 July 1982 

CancfEdates should hold doctorate or near doctora 

31- S2 ff 51 1 ??? ndBraphy pra,0rab 'y with experi- 

L 0n l ? 8 n d ^ ,al hardware and microcomputer appll- 

cations. Appointment expected to be made at as- 
™ slatant profeasor level but salary and rank depsn- 

dent on qualftFcstlons and experience. Relocation 
expenses can be provided. Duties Inciuda under- 
graduate teaching in physics and physical ocean- 
ography, and research In marine science. Applies- 
Bona should Include complete dossier and names 
m three references and be sent to: Dr. E.£ 
c.?™' Prind P al - R oyal Roads Military College, 
h F MO Victoria, B.C. VOS IBO. 

This competition ie open to both men and wom- 
en Knowledge of English oniy Is required. Only Ca 
nadlan citizens or Landed Immigrants need apply. 
II- J“! ,e totormatfon relative a ce concoure eel dis- 

ponlbls en franqala et peut dtre obtenue en ecrivan 
i Dr. Graham 

r " L°" 8 n St . Bt ® University of Science and 

Technology/Department ol Earth Sci- 
ences. 

fc 2SS^W tovtted tor two tenure track facul 
t- 7 1 ® rank tor each is at the assistant o 

i- “sociateprofassor level, dependent upon quaiill- 

,a | 1119 svcmssIuI applicants will be expected 

tooavelop strong research and graduate student 
programs. Teaching duties will Include undararadu- 
™ 8 d 9;«faate courses In the areas ol expertise. 
1 - ™source&Economic Geology : One poak 

nnniifj r Ii n Il!j n0 ? r98 °u f ces/economlc geology. An 
odBnlat,on 18 Preferred. Iowa Stale has 
27rS^ e l a l MWnB and Mlnefal Resources Re- 
1 S B ^ and an toterdepartmenlal minor In 

«»q^^Ih R0 ^ UrC88 ln ord0r 10 au PP°rt and develop 
aducatton ,n this area. In addition to 
IJf 8pp ? ln tmenl fa the Department of Earth ScP 
encea there will be full opportunities to Interact with 
these programs. 

The second position Is In (he 
gwierat Held of geomorphology. Additional expar- 
Jl'Z, . are ® r9,0 ted to geomorphology, such as 
flrowdwaler, engineering geology or remote sBns- 
8 80 desired. A person with an applied field 
orientation la being sought. 

Eadi appotntment will be on an academic year 
oasis. Opportunities are aveflable for summer 
Baching appointments. Salaries will be commsnsu- 
^hT H r ,lfica,ior1 ®- Application deadlines tor 

U "® Februfl ry 16, 1982; later appl/ca- 
E? „ 1 p ® accepted If a position Is not fiiied. Posi- 
m hi wP currently available and are expected 
il 6 ? 11 ™ 1 no ,ato r than fall, 1882. For application 
information please write tor 
Bart E. Nordlle ■ 

Department of Earth Sciences 
263 Science 1 
Iowa Slate University 
Ames, Iowa 60011 

s, ®te University is an equal opportunlly/al- 
firmative action employer. 

Six*!? 1 1 ® l/Un, v« r « , ty of Utah. Search 
wended; the Unfveraity of Utah is expanding Its 
geophysics program In the Department of Geology 
“OOQsophystos by adding a tenure track faculty 
nwmber In seismology at the assistant to associate 
? v ®* - ^PPHoants with backgrounds and 
^ctatUes fa seismic reflection, seismic Imaging, 

ThI r^^ 0 ® 1 "fareotogy Will be given preference, 
ns Individual will be expected to teach undergrade 
maf 8 radua,e coureee, and to pursue an active 
pro 8 fflIT1 wBh graduate students. The de- 
nro!!!/r has n,odem teaching and research pro- 
o 0BO, °0y and gaophyska, and haa close 
“^clarions with the numerical analysis and date ■ 
j 0 rou PB In computer science, efeotrical 
r ^' neerin g “to mathematica. The geophysics 
componant of th s department has strong research 
I? 8 ? 00 Pregrams In seismology, electrical \ 
“w electromagnetic methods, thermal properties of . . 
me earth, and potential fields. Current research In . . 
wsmoiogy Inaludes: eefamologlcal and earthquake. . 1 
[r 00 ™ 1 ulltfring e new PDP 1 1/70 computer wfih ■ ; 
!nir. n ?L and terminate; monitoring of the Intermoun-' .. 

■ ^ a8 ®temto belt by a 66 station telemetered net- • 

won, utilizing a new on-line PDP 11/34 computer:. // 
^Perlmenta In seismic refraction profiling, to- . •, 
^esugatjong ol seismic propogatlon from syntoebo . . 
Bsmmograms, application of Inverse theory to sete- 

8eta reto properties of volcanic syetems and ;• . 
research In tectenophysics. The dosing date ‘ ! 
tor appJkaBoris Is. December 31, 1981. A Ph-D. la- •• 

• reared fo r this, position. Applicants should submit • : 

' L!Z: ^^PJ 8 - a letter describing his/her, re- '- ' 
^^7 tesuhlrig gods, and names of five per- * 

; sons for reference to William P. Nash, Chairman. ; 

■' and Geophysics; Unlvepfly . . 

‘tvefe 1 ^^' 8 an ®qP?l opportunlty/affirm^ 


flMphysloal Fluid Dynamlolel/Phyaloal 

Ooeanographer. Applications are solicited lor a 
junior faculty position in ocean physics or dynamics 
to begin In the academic year 1982-83. Areas ol 
friares! to Ihe Department Include analytical, nu- 
merical and laboratory modeling ol physical proc- 
esses and phenomena in the sea. 

Yale University Is an equal opportunity/affirmative 
action employer and encourages women and mem- 
bers of minority groups to compete ter this position. 

Curriculum vitae, publications, and the names of 
Hires or more referees should be sent by 31 De- 
cember 1981 to: Robert B. Gordon. Chairman. De- 
partmenl ol Geology and Geophysics, P.O. Box 
6668. New Haven. CT 0651 1 . 

Princeton Unhrerslty/Water Resources 
Program, Department ol Civil Engineering. 

Department ol Civil Engineering Invites applica- 
tions lor b tenure track, three-year appointment at 
the assistant professor rank beginning on or before 
September 1982. Responsibilities include graduate 
and undergraduate teaching In hydrology and water 
resources, and participation In research into either 
hydrological processes associated with inllilratlon 
and unsalurated flow or chemical processes and 
transport In the unsalurated zone. Candidate must 
have Ph.D. degree with demonstrated teaching 
ability and scholarship. 

Submit resume and references to: 

Eric F. Wood, Director 
Water Resources Program 
Department of Civil Engineering 
Princeton University 
Princeton. NJ 08544. 

Princeton University Is an affirmative acttonfaqual 
opportunity employer. 

Paoulty Position! Department ot Geology/ 
Ths University of Alberta. The Geology De- 
partment has one permanent faculty position avail- 
able (subject to funding) July 1, 1982. Wa Invite ap- 
pfieatlona from qualified Individuate for appointment 
si Ihe assistant or associate professor level In any 
ol these areas: geomorphology, mathematical geol- 
ogy, engineering geology, process sedlmentotogy 
and slructural geology. 

Preference will be given to those applicants who 
demonstrate an ability to pursue a vigorous re- 
wareti program applying modern concepts and 
techniques In solving geological problems. The 
candidate is expected to teach an undergraduate 
course In quantitative geomorphology, coureafs) In 
ft or hsr speciality, including if qualified, geostatls- 
fa. Ths position also Involves supervising Masters 
art Ph.D. students. A Ph.D. Is required and salary 
a commensurate with education and experience. 
Canadian citizens and permanent residents will bB 
given preference. 

interested applicants should submit a rSsumS, 
plications and names and addresses of three (3) 
referees to Dr. N. W. Rutter, Chairman, Department 
ol Geology, University ol AlbBrta. Edmonton. Alber- 
ts, Canada T6G 2E3. Closing date for applications 
U February 16, 1982. 

Die University of Alberta Is an equal opportunity 
employer. 1 


SrtS 1 0e0l0By: ^ ®P«te area ol ex- 
pertise Is open, however, preference will ha 

estearS P andld . ates whos ® research Inter- 
JJJJJ ln . fieD,0 9 lcal - flecchemicai, or poI . 

£E UCS 01 m8tal,lc n,in ®re | 

2) Sedimentary geology: Applicants should 

r !!T rch lnlBreBlB ln modarn or an- 

q 8 ? 8Bdini entary basins. 

3) Seismology: Applicants wilh backgrounds 

imJnff®!^ 8 in 98,3mlc ^flection, seismic 
imaging or theoretical Beismology will be 
given preference. 

41 K K *!» : Qe °PtoysIciat with specialty 
In potential theory including gravity and 
magnetics. (The closing data far this posi- 
tion Is January 31,1 982). 

are^Z^’y ’* requlred - The vacancies 
are to be filled by September 1882; th B closing 

?? i2, r iTf l0n8 ,or pD9lttons >“8 18 December 
31. 1981 Applicants should submit a vita, tran- 
scripts, a letter describing hlB/har research leachlna 

Vi™£n a p d w am h BS n? f* P0rson ® ,or relerence to^ 
P. Nash, Chairman. Department of Geology 

UM 84U2 Un ' ¥8ralty oI Ulfl ri. Salt Lake ClJ! 

nn^H« n, ^i rai,y ° f UlBh iS an equfll °PPoriunily/al- 
"rmatlve action employer. 

,. 1 P ® 8ll 1 l °n» In Ooeanography/VIMS. The 

Viipinla Institute of Marine Science (VIMS) School 
of Marine SclencB Invites applications far two state 
funded, oceanography research and lenchlng posi- 
trons at (he levels of Senior Marine Scientist VIMS 
is a broad-based marine science establishment 
with a mteslon to provide sound and timely advice 
to executive agencies and the legislature and to 
canduct incisive research pfograms. The School ol 
Marino Stfonco offers M.A. and Prt.D. programs 
with a (acuity ot 66 and 139 graduate students 
HEAD. DEPARTMENT OF GEOLOGICAL 
OCEANOGRAPHY (#113) 

Applicants are sought with research Interests in 
estaurlne sedimentary geochemistry, dynamics ol 
cohesive sediment transport, or estaurlne and 
coastal morphodynamlcs. For further informal ion 
contact Dr. Robert Byrne (VIMS), 804 642-21 1 1 
(Ext. 173). 

ESTUARINE AND COASTAL HYDRODYNAM- 
ICS (Position #204) 

A physical oceanographer with a strong interest 
In interdisciplinary approaches to complex estuarine 
and conllnenlal shelf problems is desired For fur- 
ther information contact Dr Bruce Neilson (VIMS) 
804 642-6131 (Ext 244). 

Candidates lor both positions should have estab- 
lished research credentials and be dedicated to fur- 
thering the research and educational programs ol 
the Institute Demonstrated ability to generate ex- 
tramural support is expected. Salary range is 
$24,972 to $34,107 and faculty rank Is commensu- 
rate wilh qualifications. 


, um ^rr !£ uW Send 8 “"Pensive curricu- 
k r FK,al 10831 ,hreB toltora oi rec- 
JSJESS" by February 1. tg 8 2. slating specific 
SS fSi! n,e ^ 5 .!' l0 ' E,n Ptoyroonl Managor. Par- 

K vaSSm 9 ° Wm & Mnry - m,ams - 

An equal oppculumty.afllrmativo net, on employer. 

University of North Dakota. Applications nro 
Invited tar two tenuro-lrack nppomimerits In iho De- 
partment of Geology, beginning January 1982: 

(1) pBlrofeum geology or rolatotJ tielda 

(2) one ol the fallowing areas 

low-lomporaluro geochemistry 
carbonate petrology 
economic geology 

The first position will include leaching 1 or 2 
courses per year In petroleum geology Both posi- 
tions require teaching undergraduate and graduate 
courses in the area(s) of expertise, directing gradu- 
ate student research at the MS and PhD levete. 
and developing an active research program. 

The Department has nine tull-limo faculty, iwo 
adjunct faculty, about 150 undergraduates and 60 
graduate students Association with the North Da- 
kota Geological Survey Includes access to com- 
plete subsurface records, cores and samples tor 
9,000 wells In ihe Williston Basin Proximity to the 
Willlslon Basin and Canadian Shield provides 
abundant opportunity tor research in sedimentary, 
igneous, and metamorphic pelrotogy, and economic 
geology Excollenl physical facilities. Ihe sin to core 
and sample library, and oxcollonl photo, map. and 
book collections are avaiinbio. 

The Ph D. Is required, salary and rank aro open 
and competitivo. Applications will bo neenptod until 
suitable candldntos Are found. Applicants si to it M 
submit complete resumes, including eilncntion, pro- 
vious experience, teaching and research interests, 
and at toast throo tottora of reference to: 

Dr. Richard D. LoFover 
Chnirmnn, Search Comrnltloo 
Department of Gootogy 
Univorsity ol North Dakota 
Grand Forks. ND 50202 


STUDENT OPPORTUNITIES 

Qraduato Teaching & Rose arch Aaslst- 
antships University si Houston. Gmiluito 
teaching & rosoarch nssistantships nvailahio to 
qualified persons interested in Space Physics nt 
the University ol Houston Our o«pp>i mantel pro- 
gram fan hjros rocket & tin l loon -borne studios <?t ft io 
Ionosphere & magnetesphoru-ionosphoro couplina 
Emphasis has been on active oxperimonls. most 
recent being a rocket-balloon campaign nt Si pie 
slalion. Antarctica In December 1900. Fulure v.oik 
includes a study ol pulsating aurora 8 participation 
In Weterhole II. an auroral quenching experiment 
The theoretical program n on plasma waves in rho 
solar wind & modeling ol phenomena related to 
current experiments Asstetanlships lor first yetir 
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Students begin at $600 mo along wilh out ol state 
tuition waivers Graduate Chairman, Physics Dopi 
University of Houston Central Campus. Houston 
TX 77004 EQE 


Qraduato Research Aeelatantahlpa In 
Physical Oceanography. Opportunities for 
graduate study wilh Research na3istanrghip avmi- 
abio lor stuitonis interested in M S. or Ph.D pro- 
grams A oummor program with stipend Is open to 
college juniorg Write- Dougins Caldwell. School ol 
Oceanography. Oregon Stale University. Corvallis 
OR 97331 

Graduate Aaalstantahlp&Fellowahlps In 
Applied Pa leomag nolle Research. Oppor- 
tunities lor study, wdh research asslslanlshtps, 
available lor students interested in M Sc. or Ph.D 
programs at ihe Colorado School of Minos. Re- 
search topics center around applied pnfaomagnoirc 
investigations in econcmic gootogy. slructural geol- 
ogy and slratigraphy.'diagenesis and mclgde such 
areas ns the Sitflwaiar Complex, western (Conozofa 
volcanics. plutons) and eastern (core complexes) 
Basin and Range, central Colorado and the Powder 
River Basin Students with undergraduate majors in 
gootogy. geophysics and physics aro encouraged 
to apply. Dolailad information can bo obtained 
Item. 

John Golssmon 
Department of Geology 
Colorado School ol Mmeo 
Guidon, Colorado 80401 
(303) 279-0300 Ext 2803 


SERVICES, SUPPLIES. COURSES. 
AND ANNOUNCEMENTS 


“Optical Proportion ol Clouds." a Work: ill . iji 
H itpuit, ci ‘lit ml l»y Pole i V. Hi .Mr, .uni Ail irMi 
Dnopiik This 20 p.iqn vcilunin rntu.imr. rim ii-i'-jm 
«U!'I inconiiiiotHl.ilionu ot ths Wnrkoli>)(> "Cirju>ls 
Thr-ir Formation. Optical ProMiritev nrnl Eltei.p,. 
Williamslnirg. Virginia. May 1-1 |5. I'JKO. upon 
■wr«l by Army AlmosphorK: S(-iMrn:i>s L-lInx.ilmy 
anti Army R<<Cf.tn li Ollicn Cu|il« , .v. i.latilr- from 
Circiilaliuti Oept . SpRr.trum Press. PO Liu* f Vji ». 
H.iruploii. Vuciim.i JJCf.C lor ST 50 p.iUi fplu . -I" • 
si.llu-j tax-- Virgin i.i rr-ialorit-i nnlyti. 

ami lian.liiii.j $1 On Miri,i.: a ,. S3 airmail 


COAL DEPOSITS. II you are financing, plan- 
ning. designing, exploring, drilling, or digging m 
connoclion with any form of anorgy. yon need tins 
compiaio. up-to-date book about iho world s coal 
deposits Includes production and reserves for 
mines Hardcover. 6 • 9 inches. 590 pages Table 
ol cements, drawings, mdoa, reterences. 1980 
S»56 Tatsch Associates. 120 Thunder Road. Sud- 
bury. MA 01776 


AGU 


7 



Sonnerup 

Br * Ji Sonnerup-New JGR-Blue Editor 

JGR |s the foremost place to publish research in space 
Posies. You really can’t be In this field without having the 
mwffw ^ at your 0lbow '' said Bengt U. 6. Sonnerup, the 
w editor of the space physics section of the Journal of 
joptiyslcal Research. He will formally begin his 4-year 
hae h° n Januar Y 1 . succeeding George Siscoe. Sonnerup 
^ueen receiving articles for the Journal since October 1. 
(w ni ? erup ' whose research specialty Is magnetopause 
anriK^ 8 ' came {o tf1e United Stales. from Sweden In 1958 
ih* ,P^ ame Involved with magnetospheric science when 
■vK u 33 flrst b| oomlng. 

sirn i u brou 9 ht m e here, I think it’s fair to say, was the de- 
bennu j 0 a 1111,0 b,t 0# adventure,’ Sonnerup- said. He had 
wan q rklna ,n indu atry in hfe native country before he 
eamc?w Pt9d as a Qraduate student at Cornell, where he 
oinnori ™ 8 master’s and doctoral degrees In aerospace en- 
Howqw 9 ' i' My or, 9 fnal Intention was Just, to stay for a year, 
he R B iri'i en J°y® d being a graduate student. In particular,' 
nafnk a got ,nt0 contact with an exciting new field: mag- 

^hydrodynamics.’ 

remained at Cornell as a postdoctoral fellow, 
hhnh£ ■ if 1 Tho mas Gold. ’It was after I spent a year with 
(ju h at 1 decided I didn’t want to go back Into Industry.’ He 
r0,urn to Sweden for 2-years, where he 
ol Pino a i 0 R °yal Institute of Technology's Department 
Physlcs with Hannes Alfv«§n. *1 found pretty . 
and ton “jp u 0h. .that the opportunities, for doing research . 
Bald 'it i t are 9 rea t©r In the U.S. than In Sweden,' he 
all oi iS o . Bl of course, that In terms of space research, 
Ihe 1 2 , ac ! lon was in the U.$. at that time. 1 He returned to 

Now " ■' ' ' i 

at Da-’ aa ! be Sydney E. Jenkins Professor of Engineering 
the JL?. ^cHafle, Sonnerup, a theoretician, researches 
boundn^/h 8 and dynaml.es of the magnetopause (the / ; 
between the earth's magnetlp field and the ion- . • 


Ized gas streaming out from the sun) and oi the adjoining 
plasma boundary layer. In addition to teaching and doing 
other research on the magnetosphere, he studies the ener- 
gy-release mechanism in solar flares and the energization 
of charged particles at shock waves. 

His experience wilh JGR-Btue comes not only from the 
numerous articles he has published in the journal but also 
from his stint as associate editor from 1972 to 1974. Son- 
nerup hopes to make a smooth transition from the former 
editor to hlmseif. In fact, Sonnerup met with Siscoe in Sep- 
tember to review the editorial process. 

'I feel that the past editors have done an excellent job.' 
he emphasized. ‘I Intend to maintain the very high quality of 
the journal.' Sonnerup said that once he has settled in, he 
will write an editorial in the journal to explain his editorial 
policy and what role he feels JGR does and should play in 
the space science community. Briefly, he commented, JGR 
should be an integral part of the ongoing scientific process. 
As such, published articles should serve not only to docu- 
ment completed research, but also to advance new expla- 
nations and hypotheses. The Journal, al least in my experi- 
ence, Is quite willing to accept those hypotheses as long as 
they are clearly stated and appeal to some kind of a sound 
observational or theoretical basis. ... Ths publishing of 
such new ideas Is absolutely essential to (he scientific proc- 
ess. 1 — BTR 


AGU 

Congressional Science Fellowship 

The individual selected will spend a year on the staff 
of a congressional committee or a House or Senate 
member, advising on a wide range of scientific issues as 
they pertain to public policy questions. 

Prospective applicants should have a broad back- 
ground: in science, be articulate, literate, flexible, and 
able to work well with people from diverse professional 
backgrounds. Prior experience in public policy Is not 
necessary, although such experience and/or a demon- 
strable interest in applying science to the solution of 
public problems is desirable. . 

the fellowship carries with ll a stipend of up to 
$25,00d plus travel allowances. 

Interested candidates should submit a letter Of intent, 
a curriculum vitae; and three letters of recommendation 
to AGU. For further details, write Member Programs Di- 
vision, Congressional Fellowship Program, American 
Geophysical Union, 2000 Florida Avenue, N.W., Wash- 
ington, D.C. 20009- . 

Deadllpe: March 31, 19B2. 


JGR-Red Editor ior 1983-1986 Term 

Thomas J. Ahrens will complete his term as edi- 
tor of the lournal of Geophysical Research — Red .it 
the end of 1082. A selection committee has been 
appointed to recommend candidates to the AGU 
president. Nominations for the editor for the red 
section of IGK for the term 1983-1980 are now be- 
ing accepted. Those who are interested in serving 
as editor, or who wish to suggest candidates, 
should send recommendations by February 15, 
1982, directly to 

American Geophysical Union 
2000 Florida Avenue, MV. 

Washington, D.C. 20009 
Attention: JGR Search Committee 


Nominations for 
■ Medals and Awards 

William Bowie Medal. Awarded for outstanding 
contributions to fundamental geophysics and lor un- 
selfish cooperation In research. 

Maurice Ewing Medal. Honors an individual who 
has led the way In understanding Ihe physical, geo- 
physical, and geological processes in the ocean; 
ocean engineering, technology, and instrumentation; 
or who has given distinguished service to the marine 
sciences. 

James B. Macelwane Awards. Up lo three 
awards are presented each year for sign) f leant contri- 
butions to the geophysical sciences by a young sci- 
entist of outstanding ability. Recipients must be less 
than 36 years old. 

Robert E. Horton Medal. Awarded for outstand- 
ing contributions to the geophysical aspects of hy- 
drology. 

Letters of nomination outlining significant contribu- 
tions and curriculum vitae should be sent directly to 
the appropriate committee chairmen: Bowie Mdcfah^ 
George D. Garland, Department of Geophysics, Uni- 
versity of Toronto, Toronto 6, Ontario. Canada: Ewing 
Medal — Robert O. Reid, Department of Oceanogra- 
phy, Texas A & M Uniyerslty, College Station. TX : 
77843; Macelwane Award -- Mapik TatwOnl, Lament-' 
Doherty Geological Observatory, Palisades, NY -> 
10964; Hodon Medal — Peter S. Eaglsson, Depart-, 
ment of Civil Engineering; Building 48-335, Massa- 
chusetts Institute of Technology, Cambridge, MA ' 
03139. . . 

. DEADLINE FOR NOMINATIONS IS 

DECEMBER IS, 1981 MM* 
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Penrose Conferences 
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irP® ," flnd ,0c1onic ^amework of Early to Middle PaJen 

Steers sr? 

i »tPo Ch !?, Mo A unlalns surrounding DeGray Dam and P 
23 k be°ore C ^ a rn n | OP ' tana !, il0,d l,lp wiil b0 conducted May 

asaazaaaa zs sssz z 

Sr™" 85 !***" “ 

ThIm!L end ' con,acl ®«her of (he convenors. William A 

de«Tb lEwSp A°Z 

Wm^nc^'n aCUS , Sl0n '° ^h'you can ■ 

bamaUnlvS S?SS“ " 3V. Universily of Ala- 

“'The ™T*" y 0l n MISS0U,l ■ Co'umW^MOM^f °' G °' 

and Edita, 'f?. 0 ' FluWs antl MBlnls in Poxptary 
J ?° posits ' Wl " b » >®ld August 8-13 

mmm* 

fim?oa Ca S 0ria 10 ? ,end ,he conf eronco should bo sent lo 

frs'dCMSo, na s in8 -. 

.enSy SChadu,ed 

aSSfSSSSSSSS I 
s 3 £^« 3 =sFsf 

partment of Geology. UCSB. Sanla Barbara !'ca 930?® « L 


National Water Conference 

Representatives from the Academy oi Natural Sciences, 
the American Waler Works Association, and the Water Pol- 
lution Control Federation will consider how successful Ihe 
United Stales has been In its approach to water pollution 
control and other questions relating to waler quality and the 
Clean Waler Acl during the National Water Conference to 
be held In Philadelphia, Pa., January 26-27, 1982. 

The purpose of the conference Is to compile scientific In- 
formation on what has been achieved by Ihe Clean Water 
Acl. 'This Information can be of use to envlronmenlally con- 
cerned people. Industry, and lawmakers during their forth- 
coming deliberations on the fulure of the nation's water pol- 
utton control laws,' according (o Ruth Patrick, chairman of 
ine conference planning commlltee. 

For additional Information, contact James Wilson, Secre- 
tary. The National Water Conference. Academy of Natural 
Sciences, 19th and the Parkway, Philadelphia, PA 19103 
(telephone: 215-299-1107).$ 


Travel Grants to IAG 
General Meeting 

, ita K Mine for Applications: January 7, 1982 
AOU has applied to the National Science Foundation 

in*?.,??? 1 1 ° ?w St ,he lravc * of '"dividual U.S. scientists 
the Ciuneraf Meeting of the International Association 

A into iu ^'r ° * huld ,n Tokyo, japan. May 7-20, 1982. 

- ,r ,h A &r T are ava,lable from Mem- 
Amcrican Geophysical Union, 
2IJQ0 Honda Avenue, N.W., Washington, D.C. 20009 
(telephone 202-462-6903 or loll free B0Q-424-2488). 


\ Change of Plans? 

DON’T BE A 
NMHOW a™.*, 

to cancel your hotel reservation: 

Jack Tar 800-227-1730 

Holiday Inn/Golden Gateway 

415441-4000 

| u Not onl y ^ y»ur fellow scientist 
1 be out m the street, the hotels will 

1 r t & tyearmd ^ ■** 

_ AGU FALL MFFrmn 
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Environmental Engineering Conference 

A call for papers has been Issued for the inno K . „ 
Conference on Environmental Engineerlno ^ 
14-16, 1982, a, ,he Sharalon-RIl? HoSSj^ 

air quality, noise poMor, 

Id wastes, toxic and hazardous ZSZmSES* 
water supply and treatment. «i«r potiulion. and 

Abstracts of approximately 500 words shout* u l 
title of paper; title, affiliation, and addreL Sn^?,?^ 
authors (Indicate which person will present thAn^S?® 
approximate date when the work was or 
and if appilcable, il the work has been pSftSSK 
published elsewhere by July 1 1982 Four if 68 
stracts should be sent lo Zller K JohZnTl 01 * 
Chairman, Metropolilan Waste Conlrol CtmmtaS^ 
Metro Square Building, SI. Paul, MN 55101 AbSh l 
marked on or before December 18 will be accSSfif* 
view. Additional Information may be obtained !?? Gallic 
Johnson (telephone: 612-222-8423). ™ a n S 

The conference Is sponsored by the Amarirnn c„®u* . 
CMI Engineers (Environmental Engineering DMsfoff * 
^operation with the University of Minnesota niSl, 

kd ll An«nr M,n »h ra, n En9,n0er,n9, th ® Minn0 SOta PoNuttoS 
ol Ag^iey, L he Central States Water Pollullon Control As- 
sociation, and the Minnesota section of ASCE. ® 


Princeton University 
Short Course 


This course vviN cover fundamentals of the 
- trough porous media, empha 
zing problems ansing in groundwater hydro) 

Dort L r n?h rV ° lr . ene,neerinfi ’ conla minant Iran 
Krrf2 e ™ a engineering, and soil physics 

the bahnni? ,nfi ^ meIhodol °fiy forobtainir 
he balance laws of interest . the seminar will f< 

cus on numerical methods for solving the rc- 

ies andh art I? dlffcrenlial equations. Case stud 
inclnHpHT? S ~? n C0,n P ulin B experience will be 

sor George F. pTnde? ^ 8iVe " by Pl0feS ' 

^^ c s,,cSr r,, *' c “ fc i;i1 

Princcion. N.J. 085 jj 
(609) 921-H23 

Fundamental Concepts in Modelling 
Fluid Flow and Solute 
Transport in Porous Media 

January 26-29, 1982 
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Geodesy and Gravity 
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Hydrology 
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Meteorology 


Lcir )f^ dary Stmciuraa and Pracaiaaa) 
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““ 01 long continuous cloud forsaLlona on 
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JT. tl<n ln «*• ^cw .peed and depth. Finally. 

*» *■" account for the location of the Jonpe by 
■•He*!*” of relative atrangth of the 

*e»»r 1 Iowa on tha two wolcanoe. (Here, 
laoapban, elope wlnda, boundary layer*). 

J. Oaophya. Rea., glue. P.par UJ54J 

c “Co altS on and chmlcpl inter- 
j T i* C Jf flrtS ««t»SJS OF IMSHl BAT* nWH 

LaJ*ei5 nr *^» and R, m. Menglnq ' 


Cal]fomlg,«Jsa, * 


iivaraore ' Labors tary, 


Llvercote, 


f«*i fUtoworesslve-wino • ew«jje . 

k2 ‘l Jl 1 A Ufi*)P.detm fw Arose t Ot V* 

levels 8, end P «* .. 
dicing in Jenupry . 

■ 7. and 9 eta *1» 


neLhS 8 aftv t? j«wj* j. ». •«* 

. . *"*5° d«t* ln Jsv«ih 7 , 8, and 9 aft 
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wibJiwI. m significant trend Is faux! at tho 
a ilgnirinnca level. 

Well an Own nfit for the entire guple 
piflsd end detection thresholds ere est lasted 
for time periods arter Dec eater 1977. The 
trenjs In Oj tfcje to trend over the ne*t Len 
r«rs toilet need to be as large as 5.3S, 1D.«. 
I? S»J" Iwl* B, end 9, respectively, 
w order for testa based on these node is to con- 
fir! i 1 *” * BS 8 sJflDlf leant nonzero trend in 
ire future. Die trend In the named dele would 
"Wd to be S.3S. Thus we find that the date ln 
rev* 1 J provide the reallest detection 
IfflMhald ror ruture detection of trend In uppHr 
1IKSI Dj. The detection thresholds found here 
M capered to detectability limits Tree tote l 
0} diti. 

*ortt per rained under the auspices Df the u.S. 
Wtrent or Energy by the Lawrence Livermore 
M«wre-ei^ b01,t< * y ir ' d0r contract No. 
Gaoptye. Aas., Cram, Paper 1C155J 

^.ectrlcal Phenorena 

2rwF laiTH,N6 RETUW S,ROrE IIECTRIC 
WAttlEHC FIELDS- ABOVE R ROUND 

™* t#r (Department of Electrical Englneer- 
«!» K*r ,, i y . 0, .Z!? r, ‘ ,# « Gainesville, a 

Sa*» H - A - “**"■ Y - T - Un - Mi 

ea l cu *»Uons of lightning 
JSJ3 olnctrlc and magnetic fields above 

&I^r Pr, *S nl#d - u, «ft>f« Are given for 
to ini! 0 10 km and ranges from 20 a 

A* nJui . !* wv * fo r?* *r» computed using 
•[ l, n *1*1. (1980) and a modlflca- 
dau^ 1 j 1 ?? 8 ! " t,h,ch ths IaUIaJ current 
'"’ft 1 lb0M ground. Both the 
5SS "Odets result In 

fleial ' ftf *»» sored ground-based 

ttr0ks f1el <l measuremants above 

5lt«I.Li™! 1 “"i5 0 tha ,trok »- "‘Ui which the 

n H ii S 1 .?" 1- c »PAired to test the 
S»l hlv * not Wl been made. 

H«Sisd ,P t ct i th * calculated Maids are 

•IrtwIS d ii w ,ud1n G the,r usa 1n calibrating 

BfSSrSoI BJCEZr* s ’™'tAneou, 

J ’ Siephyi. Re.,, Cr««i, P*p.r 1C1A79 

Phenomana 

«MSf5“ S,EC, “°" 

"Aflt ” h,y,0r of atmospheric space 

idTud th2 ww»?u r t “ rbulmt rilling Is revleH- 

« « trJS M8 »»Wni« of space charge 
itiri! r ,? , .“ 8 turbulent process "is Intn*: 

Cbraa rirn?^ 8 "* 111 l ? 8t P^r *P*ctra of space 
'*»Sr 98 c ? u1d s# rve to Identify 

“ , llp»rtlel-I r98 1* l* r, " rt1 y on large or 
it In, ml and Pilous data are found to 
•wiet oi * 5° w,,,f> th * validity of this 
id uiu ln*tritental ensetele la deicrlb- 

U "cord space charge fluctuations 

dBtrtC ? ? n !!&■ * uri “ of measurements Is 
fired WHihSI 6 * °* onl > significant back- 
AHhen ■«ifuI°IL OV ? r 8 ^ tl0lir P»r1od is In the 
idibiJ"' 8 ” dOMto. “d tWs variation 
■ita rvjh ta^ 1c .! 4 j Urn Attributable to ror- 
<%tiTr !H r *«*«*». Th* spectral decay 
f *gi "rreapondlng space charge record- 

tWtoMtZ?. 1nv8r * e ^ * rt “ ‘I* *«>»" 

»^!S^ Mantw1u,th8 

•fbf*. lee., Inn, F«p« iclS71 
p4ls^ r lu*!Jlt!! n o n *M 

irwii.M.. IHTQUUTrnuii 


B '! v »n1ty of wSil. . Physics and Astronomy, 
(-Arairte. Iff 82071) 

UJ “ndattad^t HfEl" 1 ^“rewita Workshop 
^Ck balloon hni ,7* ^Iwrslty of Xyomlng In 
SNnctlvJS" fejWlMfis of Ionization, ' 
Jjreirlc field i!L d8M,ti 'l Air-earth current and 

2? *« rt W«Br 

"'•lively n^ .- ^* rt now appear* to be 

between the various 

JJ* lan-den.aff ps. rttt « major exception being . 
n ' i, «cre«KvT* W 'r ,,t *' JJw source of 

tKSSSh 1 ; n ETt ap * thB ? nor1 ^ fcf1n8d 

bSP 1 * 1, 1 ■portal, !"* Jyp«* of ton counters. 

lb * dwt Lr ptrlBMtsl result Indicates ' 
frL'lpsl Mact^H^ii 1 S f Vr-AArth currant 
S5, u * taW i2Ln 0n !, h8 ! f the value calculated 
^fUre. Th* and, electric field 

fras*?!?* “■ **11. Ion mobility' 

2!* l, v*ly constaSf *r k *hop «hte audgest a • ■ -■ 

Hss*m«BSrs -ai -8 *° ,bwt “ tf * 

toStataPbenoaie. 

fiSSSnSS® “ ,U8 WOTW,T0 “ 

r#l, »b>aU. *X- 50, University of Vl.b- 


alaetran. rt i eh b „“ ™ "«««'» 

SSt-S^JS^r-VESE 

Canphy.. R„. . L *U.. P, p „ i L | Btl 
rcr? ■^£T£1 C J* S and aerosols 

ra&SBMKBas- 

s« 0 2 !*?fc ric Sioi«; 5SL«r t,r 

of Oceanoqrawy, Unl.erslty of Rnoae 
Island, Rings ton, Rhode Is lino Musi) 

. “«« 8 ‘"Pactor am bulk filter swoles of 

atnospnerlr tea sail ware collected at wind 

s?tes S |n r ?h. 3 Fi " ,,K 81 “**“1 tower 
sites In the Florida keys and Enron tit Ain it .. 

part of the 5EAREX (Sea Air Exchange) pSrJ,” 
xlmilCaneous ory deposit Inn meaturmnts wire 
made to polyethylene plates. The 
analyzed for Ha as an Indicator of see sail. 

If the observed atmospheric sea salt particle 
mass distributions ere corrected for ing re- 
duced c ollec tion efficiency of large particles, 
“•Observe* dry deposit tor rates agree well 
" U * osllwfed from aUtoiDherlc sea silt 
?Mw*rtln *m* ntr8 ! 10 ?? ana theoretical pan- 
Iclo deposition velocities derived from gr lv i. 
tat tonal settling velocities or from the » au a- 
ttons Of SI Inn ano SI Inn (198U, 1081 1 for de- 
position to moth, soMd surfj ce« as ji 
natural water surfaces. The results eo*>natlze 
tne fact that even tnougn large particles nay 
represent only a small fraction of tne total 
mass of sea salt over the ocean, they can 
dominate the ory dnposUlon rates of the sea 
salt aerosol. (Sea salt, deposition, particl* 
size, wind speed) . 

J. Uaophyi, Row.. Orevn, Kapar IClhM 


lAtnoiphorlc KiMki 
n * T * F0 * T1lf - '• 1ECTIOB or 
hECKHT TRmS AND TIIK EFFECTS OF NTfri.FAk TKTIfcf 
DltHINC THE 1460*1 

c. c. Rilnicl (DrpartiMnC ol SllllMUn, Ualvur- 
wlty of Uliernoln, Had Ison, Ulicnnoln, ST70t>) 

Tim® ear tea ttodul log of wnthly total nonv 
data la coni (derail Tor tha detection of rhjngoa 
l" Mc " J '"' tn the pa aa (hi a offena or n.,rlc«, 
waapona ten log In xhw early IVbD'a and wire re- 
cant edict, or tha rwlea.a of rhlnrof l.rancl hen..® 
• CFnaj. Baaed on ozone data fron a □■■ivork -if 
RTound-bawad Dabaon r wording amt Inna over Ihe 
pwrlnd I4S8-IV79, tha rsaulia of Lhla nnalywln 
«ri> wonilBtanl with n Baxleua dirtmu In |nlal 
ornno In the norlhnrn honlaphare nf appro, In* l civ 
- t'' { > w dna 10 nu.-l*ar tilling oriWLa in Mil 
•■ arly inM)'*. Hora lapnrtantly. nwr flnJtngb 
nl.nw l It 1 I c evidence of any algnlflmn? (rrnd In 
p.Iwbnl mini mono occurring In llm It?.*,, util, 
the glrihj | chanpo rlnrlnp IhT'J-IVJn eal inwtr.l aw 
i 1.151*. (Total ovonr. I |iw arrlrn adrl., 
miclowr wnwpunw inline trrnd-t. 

'VoH'y*. “C" Lkii.. Paper I11M» 
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5340 Partlnlaa ana Flalda . In tar planet ary 
Spaoa (Snook Haven) 

RADIO gVIDEKCB FOR SHOCK ACC1LEIAT10R OF 
ELKTHOKS IN THE SOLAR CO ROM 
H. V. Cano (NASA/Oodatrn jptoa night Cantar, 
Orianbnlt, narylaod, 20771), 8. 0. Slone, J. 
Falnb.rg, R. T. S’, a wart . J, L. Steinberg and 
3. Hoang. 

I nnw olaaa or fast arin allcaitar w«*- 
lengtii solar radio burst a haa baen obaarvM 
with ua 1SEE-3 Radio Aatrooony Exparlaant . 
(Mia aaanta are lh® long wavelangth 
nonllnuaiios or a oatagory nr ealer mvalesg'-n 
burst* (Lhe nerrlngbono etruoture In typ® n 
burst .1 uhlon sre oonaldarad to ba oiusad by 
shook eopelersted aleotrons. (Solar radio 
bursts, anooK acoal eratlon) , 

Ceephyn. Rea. Lett., Papar ILL 5 VI 


J3hO Bo Ur wind lotaraotlau with uot and pianola 
THE STRUffttRE OP TITAR'H VAX! FB0H PLASMA HAVE 
0B6EHVATI0M 

D. A. On me it ( Depart unt or Phjales and 
Aasrano^r, Ualvarally or low, Iowa City, low 
»2»E>, P. L. Baarf and U. B. Kurth 
During tba Voyager 1 flyby of Saturn'* moon 
Titan, the plana ware Inatnnnl dateoted eereral 
typaa of plain wve ealailona. (hi the Intend 
Lag a broad rtglos of intuit low fraquansy nolio 
wu detaeted on tha aid* or Titan facing away fna 
Saturn. Thla nolaa haa nhanetarlettea a tails r to 
tba eleotrlo flald turbulenea obaarvad ln tba ai*- 
netoabtitD at &rth and th® ioooi heath at Vmoa 
and la balland to be genentad by eauly crutad 
Iona vblob era being accelerated Id lb* vicinity 
or Tltcn by tba corotatloaal electric Held, 
During tba pen through tha Induced .agnatic tall 
of Titan, a aarlaa or uppwr hybrid reMnanc. aala- 
.len. ware obaarvad. The .Lection demur proflli 
Infer rad fra. than owliiltai abova thrsa dill loot 
peek, trim demltlaa or - ko ow 1 . tbs first peck 
corresponding Lo th. antry into tba ogsttlc tall, 
the .ecood peck corrastoedlng to tho srotral ahwl 
a raising fra the oorthan to tba i outturn tall 
lobe, and tha third foeewbat lowlier put eorra- 
a ponding to tha outbound nxlt fm tb* tall. 

Large dapraailons In the ugcatle field atrangth 
era observed rainnUant with tub or the duilty 
paski. Thin erraeta Udleste that * dnse pliaa 
of plaiaa la baing carried downitraaa of Titan by 
the Interaction vith tba rapidly rotating aainntp- 
— fiber ® nf Saturn. By equating tba aagnatlo field 
praieura lo the tall lobe to the plain* pmiura 
ln the nautral ahaet, tba La^erature of tha plaa- 
u la aatlnalad to be about 8,600 X. Thla low 
tamaratura luhgeala that tba plaaaa orlglmwa 
from the ioneephara of Tiun, probably (Ming a 
pliao or i 1 *-* with * o of H eroae-MBtloa aitae- 
dlsg dotma train fro. Tiun. Hlthln tha ult 
lobaa, a aeoocd typa of lev fraguanoy aUolrlu 
flald noise wa obsarnd with oniraniorlillei vwry 
a teller to a type or nolsa called broadband alee- 
traa tetle nolle which la round la tha lhrlh , a nig- 
natln tall. Aa ln tba caaa ot tha khrth, thla 
nolia la nut lntania naar the outer boundary of 
tha plain* ab»*t and la alaoit neopletaly abaant 
Id tba high danelty region nmr tba neutral 

J, Oaophya. ■».. Blue, Paptr IA1C19 

ftTmnufSM u 

THE TUR£ULHT VUBMi *** *® 

BBayrastwn 

;±&gB'iSWffA 

ring gad Else troaleg, th# DB88 io*4a*7 
oTf=“ 0 .a, 103907, «• 

^tsss jsjrJSJSSt st.’ss, 

tK aolar oyala alnlaue *'t , ,5f? p8 ^i?" . 
of the moUr uXod l#T« }P*°“J} .jjfj* 

• g M j a Hti Melon of itl MUllill WflB * 

ss£ i Crs^%,sss--; 

oeatrid dlt*«o# »i J* ‘Jj.JJg S' 

ssssl 5 3 a£Sf jsu.ssy- 

ritiei ia 




i™ . wi turDiuenea or the en- 
lar "Led plasma le of the Older of fair 

ind R r "«tlA < ? i,tBn0BB tstmeen £ 
lSneln ?8 and J ? n ? »lth the 

InoreaolHg radial dlBtonaae. Tynlosi rtt . 

1“?" drlft TClMilv of too irro- 

guloritioo ora 30 to 40 ka/e ot the 

%»hHo ot the dlatoneea 

Idn irti wS" /J 1 0 th0 *•*•“! ty sxce- 

edo 400 ka/o. (Sofur wind, turbulence, 
aorona, radio ware propagation). 

'Ml. VI., Pkp-t I'.lfcJJ 

Particles and Fields— 
Ionosphere 


55,5 liinrij 
PiiBlWs WITH Tin «,* 

in AirB--ij||k • * TI, ‘ 

w. Swl.ta, (Xlr ror. - r.yxlr, lxh.M d ,.„, 
iism-m xrB. IV aim,, sr., f . s . , ur . 

A" ’ilwilw ram <-.. a ific|.iiw |.„ , , , 

«''■ • h <mi.h m-r.*i>i<K witn alnrai.. ,*„ ,| t . |... „| 

,rn " *n anil col* ..I ji , r , n n 

ramuri I bai vll ® n inn , , iip , , 

M**,, n * Thl * |n l 

lorproiBl | n lB , nl „ ( , 14 ,., ..... Ifl ,. u ,„ , 

r*n.|A. i.'i.n, inr®fp,*iai 

■ w-'l-.lln-r in- i-.iw kin | ,i -• ,n„ u.« h ,* |,.„ n 
>ll-,*M..nlll, |, r |, 

III. 1,11 .. p.y,., II |,.„ 

*>W *i*5-LatliiM, Innoiy.youc Current a 
KMri-wefM KTVfrv THI eikeiaw ewesrs. 
litkCMUtMC CiflUEMTa ARP tU.'TPU fltLK 
r. Dlrulor (Tha Anavrcfi LaPorat.'rw, 

rn.. nrpsaalvenia ft at. imiw-raiev. ikilvmre.lv 
l-UK. r Bn ™ v |w. n |., I ofcVI. l. H. t, epj s. 

wl nrrf 

I-Jlrolatfnni if., aii, or in. rurmnea u,i 

aiu.-du- fluid. In lh, j.uiaaiViara using . giuluj 
'*•’ 'fm.tl.'n 4ta.it la. Including cun- 
luyjtu uuup/jng aim, field (In®.. IrL-.-terant 
oowermr ml r.vlot r»uu IMl at. of high latJiul® 
ulnrtnuk don.it J®. Iijiv |«®j, ujrJ lo darlka 
r.MilirK rjrf Jtlnrn nf ,im p..|. r ,nnJ*:llvltlee 
J * * ,u ^M.n w [ue„.-|, e.-tiirllv- STm nirio- 
I...J xarrmis h.i*. t«, n a |«viUwd in (er«i ,.y 
turf iw.ll.vc, rh® i.<le| ,-urrent Into anJ nut 
the iwnlafVrw, Msi rail- ot the rngnirufri 
«..■ ,-wtrralkr ,n IS., an am p* nctora. end 
f l.'‘ ' h ' H, f n ''f Ms' aiqafEuJw. nr rh® i-ul,»nC® 
in liylm i ana ,*.■ trial l-viahlp Batmn 

ih-s.,. rlrf Diduiend current iviisn 

.nd (A,. Jurerul rlivlr.lol indlow. u. At. an.1 
A” l i tun lined well j, UW polar cap pitintlol 

uni the . Ir.trK f. air er lovar l.tltixfsi. rh® 

‘•“’f. -nrfiMw him t.wv, rale (Ion d- 

lh. int.-rrlwrurv ni.T.-tl,- fluid .nJ rei-mle- 
t'.’n. Jrr -iiilm rli-ir wffn.'t ulw.-tric flwIJ 
wn I , ur,,-nl fMrc-la*. .V Jla ot (hi. iluR i , 

r.» pr.-.lu... j r. i PA,-.-. 15 i.jl ndsi n, tha s UFTcnt i , 
®lf.tri. M."M> -in.i in. r ..-j ln|*il, pioJ,;^.l fi v 
1 Jll.m, , .i rurrrni, liii u ,i.n,|„®ne wirh. 
jn-l ir. -ili.il.il. ,n i.-rn. or. n nurr.l (r.'rk.ii.dl 
iR.la.Vi. IPirk..fj».l .-erf.-nt,. n.'r.*r| % fi..J.i,. 

. u»|. . .id. nr* i . 

1 Pi" 01 us. r.pw 1.51 fc/s 

55*5 loooipharlc dl.lurfeancu. 

Slm'LUKEOtrS IDCKZT nest ARD RADAR KEA5UUHEKT j 
or EWAIOtUl IPX FAT V — TRANSIT I0KAL MID 1KRT 
UAVniHuTK XI SUIT 5 

H. (. Kallir (Cumuli Ifotw.ralty, lihaca. H.T.) 

R. Flair, t. n. lakii, J. c. Ulwlck, R. Llvlogaion. 

C. Rlno and X. Tlunol, 

Dwriog th* Pluzil 1 rental rill’ll (run IwaJeUIn 
Amll. pl.iaj Jcniliy .nd eUctilc flald (luciu- 
aison. war. neaiurad Jo iliu, alauli.naowa with 
sround b.aid radar ticlicatt.i aeaiurenenl. el 
0.«t a end 0.1* a wivilanRiha. th. lotarmdlala 
wavelength (.1-10 ka) in ejju aim ran dunelLy 
auaeuraaeOli art daacrlbed ln a caapenlou pep*r, 
while here w < raped the iriiilnnil end ahorx 
wave length reaulte (> • IDO a). Thaia dm 
Incluii tbt flrit Is uiu iqueiurlil ipind F 
Biiiutlmuii of t hi ilittrlc Mild ceaponml ol 
■lartromilc fluciuitieni with wiwlaagihi lean 
than 1 n. At all altltudie ebon elsut 210 km. ■ 
repeatable lore for tbi vivenuabtr epaeinm wee 
found for th* elec non danelty and electric flald 
fluctuation at wavelength! leaa than about 100 a. 
Tho dimity ip.ee run varloa appteilaatoly aa k-> 
and thi electric (laid apcctnm aa »-J. Th, 
■taapneai of thi demlty ■ parr rum corraipondi to 
aa abainci nf Itoap adgu In tha denalty wave- 
form on l hr acala of ICO a and Iasi. Tbna two 
■pectral fame are ihoim to be comlacaai with an 
explanation Involving low fraqumey wavai with 
finite vavaauafaata patallal to (he nematic flald 
(k|). loth thaory nd laloratary aaparlaeati 
■how a powir lav duilty flue Coition apectnw for 
| rad Unt driven drift wavai with negative Index 
In thn range t.S-6.0. Since auch varan do hava 
finite k| and nlnee aharp gradlanta alat In Cha 
■pread F earlronant v« eoocludt that ar lutfl- 
clantly high altitudra, drift vara, act on tba 
■ttap gtidltnis eaund by a prlaary lengrr wave- 
length lnilahlllty to ertatr tba obiarvad apaetral 
fore. At lover aitftndia, a ahalluvar spectral 
Index via obaarvad ln tha tana of aatar range. 

Thin aiggaata an altllada t hr t ahold for tba drift 
vavu which la probably rallied to Ian antral 
aollUloa*. Tha pevar lav ipeetra abov aa Hrkti 
chug* mar kjri a 1 vberi ri Is tha lam gyro 
radio*. 8 Inc ■ fro freiHacy drift vavu are 11m- 
esrly atahle for kjri il, It aeern that a vava- 
vava laearactlnm (eaacada) eperataa to dapmlt 
asargy la a rang* dun wavai art linearly daaped. 
Thera le a alight Buggulioo nf a apaetral changa 
(amallar eagatlva Index) for kite > .1 which may 
ba dua to ascitatlnm ef a lovar hybrid drift van 
and vfclch aay ba related te the ebaaread eahaacad 
baekaeattar at wavaliagtha os tha erdar nf 1 a. 

A at ability anplyal* ahew* that tha fllaaa la 
H*r hat an tha atahli elda ml tho angina! lia- 
bility borodary for tha lowtr hybrid drift wava 
ia tha aoat interna rag la® ef backacatlat. la 
region ■ devoid of drift worn, avldaaci tv farad 
for am exponential Hear aula enloff u a vava- 
lngth of HO l. 

J. Oaophya. Ran., Una, Papar U1S19 


SMI Flaaaa aotloa (lewaphara, aagHtOiblathP. 
IV1DOKE FM US ACCELHATUH OP IWOlmUC O* 
IH TU NURIHlUn Ot THU 
John D, Hlhalev Bad Aaren larmaa Umax Ainarch 
Cantar, EAR A, Moffatt field, Callfamln HUD 
lasrfatLa loos (I/g l 4 W) la the eapiece- 
■bastb mar Taaoa, ia tha vicinity ef tha 
planet 1 a terminator plana, have b*i* daLMted 
by tha plaane analynr ef tha Plenaar-reeas 
Orbltar. Than lew have energy par rati 
aharga eeealarent with 0^, tha neat abradant 
leneapharlb len, raving at a epaad eemevhat 
■lever thn er.comparable te the local magneto- 
shaath apaad. Thai* iena are alrovit and moar 
Inianea at low altitude!. - Ifa lotarpret tharn 
ebaamtlena aa indicating (hat 0* la pitted up 
hy tha nagrotegbaath plaani and aCcalerAtH ap 
to thi araiaot piotm flow apaad within m 
Tanua radlui df- the mifaca of th* plsrat, an# 
■ubaagnaetly epnv*etad any through the will 
of tb* plaMt, ■ - 
Sraphyi. lue. Late,, hpat 1UIM 


5509 VAva prapagalifin- 

APPLICATIW OF HAVE riELD RECQnSTRuCfl QM Or VHF 
. RADIO HAVE TO IHHESTldATE SIR01E. ISDL*r(D 
iOHOlr*CRIC IR REGULARITIES ■ 

A. TauMalwn (UnUarili, or Oula.-gOiFQ Oulif 5*. 
rinl.odl 

. A tn.e field mcratlmciion ®eihod lb P'ewnind 
end applied lo IMF cu*ple> at Ini I llalinn data - 
qbteised rM> (Ho Wideband Sllwll-lv. Inc 
irtonatruciod hAvo I’l'Mi el Hid oil 1 1 wdr n( I'M . 
imatphoru jri| dlipluyrd Ih (urmv or J^l.ludu, 

And pligiu. ' Ihwy eiwblil' q< dll lercnl l i nd, ol . 
f 'Klur,,. In li b uf Aurnr.il JiM. del., 

single. li»|aiL-J tllliritilnn lunrcr* c-.|> bv 
u liar I, idvni If I. d. »ui rpi't.l liubiuiiln., 
sKuct.llWi iiici.i*n|.. /. d *ils«.| which •.’»• 
.iM.ibuiid ». Iriich.iLd lrr..|ul,ir,llui. in 
■■lllil.e*. Hi.- (lit l.iln, „ ®..| li-.lr..il.w.i ni in- 

.» th.*l .»•■ <li*cir.»-l. ■ 

)|>la F.ipbr IslASI , 


Physical Properties of 
Rocks 

*M'5 Fl.iilricy, frartura, and fl.,v 
■1.TMSLCHC STLTIfa Oil A BASALT Wf.T 

F. S. Va l (Hav.lt Tint I tut a uf Ceophyslce, 

'ntvuralry of Havell. Honolulu, Hawaii 
.1. II. Kmghian l and V. II. kneahara 
Cr»3pr p.s viva attrnuetlon, ijp- 1 , and 
voloc 1 1 |r , V-. for an all. lie ot Ivina ba.nl t hava 
hrxn snaurM from 1280* to fbSD’C and lira 5 to 

10 Hli by an ultiaaonle Inturfrromclrlc techalyia. 
Vp . hew, do nlgnlflrnnt fragurncy or tamparalura 
■Icrandcnca, and ij_-' fncrasiaa with locicaalnR 
frequency end dectmelng traparatura. Tot tba 
caivllllqiia of this itudv, tha melt can ba modeled 
■1 o Vlacoolaatlr matorlal with a aingla thermally 
actlvac.d at rue rural relaxation aichanlaa havlna 
an act Ivac Ion eaacgr of 2.2 aV and a relaiallon 
Ha® nn tin otdar of I ca. The data praaantid 
lerc fall In the ration of M* rslaiatlon ar«eu>a 
whoru th® Frequency, f, |> mu'h mi. I lax than the 
ril. iic len frcgiimcy. and tha absorption coafll- 
clrm ia proportional to f*. Anaiyali er the data 
i-Hi'W' that fll cuyintlMil v.v® losian will 
F® negligible In ■ bai.lt util at aelralc fra- 
.Iicr.'-ini, end (2) the voluae vlacoilty of h.aall 

0011 1, c.iniurihle In aignliudv lo ihair vlacoalty. 
Fr-rk n»li, u 1 1 r.ivxilx aiiiiwaunn, valocltv. 
vlar.nl* ,1. 

"OT»'«. k*i. (»!•.. fjfrt 1(15*2 


DUD hlaanctty, Ftirlui®. anl Fl-'u '(cental 

Fiorarliia nf lorka’ 

IHJEETECiN AID THf RHA! RRFVTHPOdCH III rXA.Tt.VIC 
GEOIHFHUL lEHIV^IS 

G. *. lodvaraaop anl r f. Taang (Lawrin-* 
Barkrlav l.b^riior,, ■*rkal®v, CallKrma V-I21J 
In ihli ■luili, tn* problaa of cold vain 
■njartlon into a fia.-tureJ taolbvimal merv.. It 
■ a C'>naid»rrJ. luting in|acil,.p, ihr cold watar 
vl IT advene* along ih* fraciuiaa, gradually 
aitra.-l heal lira ih, aJia^ent rncl mairix. and 
avanluall® arrive ai (hr pr»1,<«>qn will II 
cha infaclai valaa hat nil f.jllv healed <up> bv 
lh®n. dil r lean'll iffrnu on enrrgv prudu.imn 
frua dacre.aina fluid inihslptea aa, reault. 
Thli^ Indl.-aiei ih* n*,i laiabii.n <r,i®r>. l.,r 
daaignini an int®ctl-in'p,cd.,< I k.«n •••’.*■- t. , 
Fuel., lad Kt'.Mimail r*<<rv.<lri. 

Thr niiJul cnn,|,1„,,i m ih., vurb .i.na.tl, .. t 
an in)*ciipn wall f.il I r prnittating a fra.M.rrl 
g*oihaiaa1 •®a«rvota runtamlna rquallr ua.,1 
h^riiunial Iraclurra. A ,cua,an' • i aa|*rrai.,i® 
llq,M waler Is Inlr.tud Int.- Ihe fratlviva ml. 
wilb tha r,<.;k aalik. asavasd I., b, lm-sroa.M,, 
lha ®f Tf CL nf hf.i c.. n .ii:l lun nr lh® |.|im,,(wi 

cf lh I "cul d' 1 viivi alwni Lh® fciriuisi i> 
nkaervaJ. Fey d leen.in® l*ia paaeaiKt, rhs, 
daatrlbs th» Thvsual aval, a ar* l.lintifirj anl 
lT|, ruivi* ar* asnaraTid. thn® a,® im#nt®d ».• 
h. «a«d tn M.® deatfn of in (*r| |.>*-xt.-I.i<i inc 
1.11*11, wunl, l.l •lffl*iminin| Ih* appovEi.i,* 
local Inca and ,h* flow raieu *1 lhe mj*,li r 
wrlla. Alav. laeppiaii.r# Cunln*iT may* Iff iltra, 

* "I Ihta* can fc* UI*.1 I •• tsviam rh® ar. .ml nl 

iK.v.riM® an®, g, fr®n lh® a*nth«,a.l oval®*, 
hn».l -.m a Ri**n in )i. I |nn n-.n «hn®. 

RuB'nral alv-lrea tie al,- nil, tr reveari,® 1 ® 
ih* iapcr,an<* nf thr a*iuDpca..ci ,n ih* a.,®l,i- 
xal mil and tu *a,*rl lha ®i.|k in caa«* 

Ihr rock n.irti l« r*,m®ubl® Ih* r*a,lrv „• 
irtrnlrd lo ba ul*l as a (vn.i run' «c 
®ll<ul a(*4 using Th* a« r . 

Finally, nm airnl* nvnvaixal ■aimrl*'. .am, i 
h xruT h*i Ir j 1 i'ioihl*. unj in* ■ art" Xriai,. a®.l..,> 
i'll oj* i ar* Rlvm In ,*« i -,M#i <■»-, , 
rraaivoir with I I f,u i-ifri :•'«,!*,«' 
anl hr*ab<hrv,i|h t mv, -it 1 I scJ fc- . war, r**|..-. 
ii>«lv ar* cal-..tar*i 1‘i.n, i.ci.ai ir„ti . ., 

1,1* ir.l IN® Mir- X r . c-.l-ai.sl e-.I»k, . , 

• al .liia.-na inJi-'ar- ».a, i hi ii®,e,i ’r >.i 



■ a I -j a i X.® , — i — illufii.’*’ lh.! k>ui ®,i iruv |, 

k n*l*r*nd®nr uf Ira |..r®. ir rn* ir»#r,..i.- 
< F, a:i j|«" . >ni®.-li-.n. a*..(n-iual I 


Planetology 


S. lira* {Earth and Spue Sc fauces Institute, 
unive»slty of Southern Cal if oral a, loi Angeles. 
Cell foreld. 9DC07) 

fhdtKr.rnicel models of Id's atroiphere are 
presented with the Jisirvllon that 5Q a Is tte 
raJor ou and ihst the 50 a surface pressure Is 
controlled by vapor. pressure equilibria at the 
surface. Photolysis of 50 ? leads to efficient 
production of so, 0,, S and 0. Of these prod- 
ucts, 0 and 5 are likely to be the dominant con- 
stituents in the upper atrospngre and the atra- 
ifherlc escape Is expected to be In Atomic fore. 
Eon thermal escape processes ere necessiry to 
populate the plasma torus. S0 2 surface- denst tie 
greater than TO 11 ca 3 ate needed on (he da/slde 
to supply the required amounts of S and Q to 
rjintaln the torus. Surface chemistry presents 
an Interesting possibility, mealy the corners! o 
or 0 to 0 j in irfilcb cue 0 a will be the dtalnant 
constituent throughout the nights Ida and aver th 
polar caps with a surface 0 * density of IQ 19 cm" 
J. 0«uphyx . til . a Hue, Paper LAI 3*9 


- n»* ■■ m i Lin ecu lunar 

J. K. Griknky (Beth at UBA/Omidarg Space 
Plight Canter, Creoebetc, Marylaed, 101711, t. l 
Cut tla 


laerat ehearratlaaa by die laatfraeexe embearj 
th* Plaraar fenu* inch r*Ft hem revealed the 
eel *1 we of Tmlai 1 ar reglame er dean tty daple- 
ttem la (he light aide Fiau tameapher* (ireca at 
at,, 19111 • Then hale* era asaecUted with 
rag tarn af redial nagaitle rLaldi tuhmu it 
al., 1911}. The peeper t lea ef the nlectreea 
•Lchlm the cere ef there halea are iinmln ef 
aa aceeliratlaa pracaaa atemg tha magratle ftald 
Ifw u are tha Vaaar* 9 ami W obi treat Kama af 
amrietlt Leaa tn tha fawa tall. Given tha 
ehaerrailenei lafermutma, <m hara coast re* ted e 
thaory vMch attrihetea thaaa fseuxlea ptetme 
dip We I rat io ihe presraam er.yerailal elaetrle 
(LaUs Heller u thaaa ehaaraM la the terra*- 
trial auroral leaoephare. ft* reraUleg alaeirfc 
deli Mtaleracca lire tr ou dean the flald lira* 
pndveleg hen Lag ef sha dapLatad tharmel »t*c- 
tree pepelarlmm within iu halo end p reduction of 
imlsetiae kdlow the hale. ■LMlUMMily lama- 
apWrlo UA® are ecealeiet*d matwerd sward the ' 
ptiamashiet. 

Geaphyx. Mb. Use., Paper lUbll ' 


BH9 Oiairai 

IGlMMttU OP AHLEMIE FUNtPEA U0IOH OP MU* 
Dntd s, fenu and tanaatk U Taaete (B.I., 
OaaUglcst turrty® Flagiiaff, U Mti) 

A rone* ol reck will reiefchUag (arreatrtal 
igitebrtire in shnLr Urge eraln praynrtlv* hm , 
bnw ma pH * Le tha AndsamlA PlanltU reglae »( 
Hara. |ha pmcwLilqd ixaSmbrUni rarer rare them: 
1 alkILra km* within * bread L*it i*tamlia« Mit- 
re* k aleag the hlghliod-lewUmt bqraiary. They 
ovirtla paru or the auamle material! .of Mparai 
NaM hit are anbayad ■ ad WirUppad le plicea by . 
' lava pialai of th* ladliade. ttrattgrapUe . • . 
ralatleni banneo thi .lg*UbrLi** rad Uv* (levs 
Kea That • l* Kant a® voIcuom are mat eiaarly 
difload bat iha yoaager (gnUbrltii prahahly . - 
poiedata tha Lar* flMt, they fans lattmiva, 

. rolatlvaly (let ahnata shat hava oarath to gaatlf 
uodulatfag aarfaea* vary slaliar to aeWlon . 
cuffi of Lha Pancake B**ft« la' train I Smil. 
lh* ran raalitaat, poatUly WlM, layer* bare'. 
. llaaer groovaa and pllgar that appear td bo 
crop t Unitary Joint let* etched by Ike vied. . 

' Pour majer erupt Eva untar*, acme. with prebebln 
vanta, are toe* Iliad where the Igofahrltei are 



